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Miiiiiiitf   ii,.li,-irN.   |,;irth    ,,,,    „■,•,,.,,.,      .■   .1  ■  . 

,     ,  ■      1'^"  .,.  .M.i„t    ,,l    fl„.    pr,,,,,,,,,,;.   .■liMr.i.l  T   ,,|- 

;i ";;;' "';  ""•^•, "•  •'' - t..^ i  „i., 

,•  ' ' -'";■"- -"'^ •"■-i..vK. .i„.  ..xh,.,.,.„,. 

'll,'   ll„|.,.   tiKll    fl„.y    ,„„v, ti„,l,.   ,,,    ,■,„,„,   ,1,  ■     •  •      1 

.1.  ,  .  '"''"''  r    Hi,.    I,   iMliiM-    1,1,1, ,,,f^.   „,|l,,,l 
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X  I    i  III  IN.  II    M      Ml   riV  M  .    •    \N  MtA 

If  '  ■'liriullH-     ill-     ll|..:H.        "»ii|,,      ||„      »,„t        |«'l!l     ,,|,   I      ItMHI.     nil,  II     ill) 

III  111  wiirk  I'r  till-  r«|>"rt  iin>l  iiiiip  ».i-  ih  rl».riit  il.  ihiiiIiIii,!!.  jHr 
•  .iiiiiiiu  til  (iliii  I  r  iiiiiiiiiu  liiiki  II 'I  iiiiitiriiii'^  iiltcrnl.  lln  irr<>li>ir< 
mI  till  K>'<^-l'  '-  "  I'lirl^  »<  II  III!  Ii  r*t.i  .1,  lull  i|i  k<  l.iiMii.  Ml  lilt 
lui  II  m.rr  ■  riii'iil  m  lli>  '.i-i  it  tin  uiIhi  niiiiiril  ili-i"!-!!-  .>l  iln 
ili'iri'i       .V'i"nliiicU    tl"     «rii'r    »,i-    iii-irii>  t' il    li»    tin-    DiM-Jiti 

ii(    ilii'    Jtiiil'tfii-iil    Niir»r\     !■■    iii.ik.     .Ill    I  \iiiiilii.it  I I    till'    tii.in 

111  {'"rliiiil  iiiiiiirul  ill  |Mi-ii.  ,.ilii  r  lli.in  iliii«i-  nl  iiln^ir  ifnlil,  it> 
Ailiii  iliotrii'l,  iiiiil.  ill  .MJilih.Mi  Im  in.ik.  ,1  iii|iiiirrii|>lii>  .il  .iml  i/inlr' 
uii  ill  -iiPViv  iif  ii  Ki  h  nil  liiliiiu  I'lik  iiriit  Irmii  tin'  'Ultli  |i.iriilh  I 
>  Mill  |i,i-t  till  tii'Hil  III  till-  it.itir,  tliii-  iin  liiillii,;  till'  itri'iili-r  iiiiitili' • 
1.1  till'  iimri-  ri-'i  iiiK  liNMiiil  i|iiiirl/ |irii|it  rlii" .  llii'  lulliminif  r  |Hir' 
u  llii-  ri-iill  III  till-  M.iik  uiinli  «,i-  |ii  rlnriiK 'I  iliirimi  iIh'  •iiiiitin  i 
1.1    l!i|" 

rill-  »iiii'i'  ill -in-  I..  I  \|iv  ••  I.  •iiiiin  lliiiiiUi  fur  lln-  ln.irlv 
■ii|i|iiiit  ri'i'inil  l'\  111-  iMiiu  mill  liiiii-i  It  Irmii  ii!l  lliu-i'  iiiiirr«ti .1 
III    iiiiiiiiiu'    III   llir  ili'-trii't    Willi    tvliiiiii   llii'N    '  mil'   ill   r"iiiiii  I       I'lir 

ii.-nl:irl,\    I-   till    nriiir  iinlc  lit  4  In   Mr.  .1     A    l''rii-i  r,  tinM  •' n- 

-niiiir;      .Mr.    .1.    (  .irtim  I.    Miuiiik-     Urinr.li  r ;     nml    <'aiiliiiii    .lanu'ii 
All  xiiiulrr,     .\lr     II     li      Nin.',    ,iiii|    .\lr.    .1      jliiiiliuiii.    nwinr-    ul    tin 

KiiKiiiii  r    .Miiii-,   inr   M--i-tiiiii'i    niiiliTi 'I   mi. I    I'li iirl'«\    i  \ti'iii|fi| 

iliii'iiiK    till'    -iiiiitiii  r 

III  till  inri.iriii.iiii .  "I  till-  xMifU  II  "iiiiill  jfii-iiliiii'  hiiiiii'li  iiini  l«  I 
I  ;iiii.i  -  Ml  ri-  ii-.'i|  Inr  Iriiii-iiiirliitiiiii  mi  Takii  iiriii  iiinl  Atliii  laki'. 
,iiii|  ,1-  ill  -1  w.itir-  iiri  -iil.ji'i'i  t"  t'ri'i|iii'iif  uinl  vrr\  i-iiijiliii  -li.riii- 
■  ■I  .■■.Il-li|i  Tili'li  \ii.|iliii',  llli  t;.i-..lil|i.  liil'Mi'li  liiil  iii||\  l,|.illl.|li'.| 
liu'  «..rl>  III  tli.ii  till'  I'.ii'U  «,i-  will,  ti.  Ir.i'.i'l  lii-lrr  mhIi  it  tliiiii 
rtilli  I'liuin'-,   lull    wi.rk   vm-   111. I'll'  I". --il.il    I. II   .1   i'..ii-iili Tiil.li'  iitiiiilii-r 

..|     lIll.V-    Vvlllll.    iiuiliy    In    -InrillV     Hilllllrr.it    VV.'llllj  llaVI     ill'I'll     llll|.iH..<i(lll 

vvitli  raiiiii'-.  A  -iiitaMi-  ImiiiicIi  ;i|i.i  nl'V  iiiti'.l  iniii'li  nl'  iIh'  .ImiL'ir 
.iHiiilii'il  111  Ihi-  u.irlv  11-  ■'lull  a  Imal  i-  iiiiii|iarati\i  l>  -il'i-  in  .uu 
..r  till'  -inMi'M  -t'lriii-i  ill. it  nri'iir,  -i.iin  i,i  wliii-li.  in  Imir  m'  liu 
inimili-.  ln'ii'iiii-  M  ry  '1.1111:1  r..ii-  inr  iiri|iii:ir>  n  ii.n'-.  1  In  ■  ,il  ili, 
I'.iiiiii-  ii-i'il  Uii-  tilti'.l  uilli  air  i'niii|iarlini  III-  alnii'.'  ,!i..  -iili'-i  ainl 
»a-  I'll  nil  1.1  111'  ini.'li  liiltir  inlai'ti'il  t..  ih..  u,,rk  tlian  iii'iliiiar> 
raiinr-  wliii'li  a r. ■  11. .1  -alv  iiii'l  -limil'l  in. I  1.-  .'iiii'lnyi' I  iii  wnrk  nf 
till-   i|i'-rri|il  ii'ii    '11    llii'-r    lalii'-. 
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•  ru>  .ii''*  •)»•  'lii»iii>i  ii">»  «i>.>ri4.it  ,i,f  iiii  U tiiK  !»••  .tit|  If,,, 
I  tl«i  if.viiiv  l)t  d.it  „t  t'.it.itt  Ukc  4ti'l  riivr,  .>l>>ii«  r^kit  4tHi  i«M-i  it' 
oilml^rt,  tirnlMMi  (til.l,  f..  \llt»i  Itfti*  rtrt.|  tl»  .nvk.  j' tiitMif  il  «n 
tlt«  ••rtti,  .in.l  -i„.  iIm"  (ir'")*"  t'>f«  iii.i.t.  »ln  f>>urii>  <  !»i»li  .!••< 
•I«»J»  fl>irtti|i  Hh'  iif>*t  wii'i  t  dft  ..(  iIh-  iniuf.r,  ,t  liiit.  ^Iiirji  i,,,f 
<«tt<utial>ti>  (ur  iffiMiAo  •»>•!«,  II  u.iitl.1  rt)>t'>  iir  t'r»   |if.il.Mli|.   »|i.«»  «>>(  | 

W,l»    prt'ti U     (.ll"*!!    I'>    ■  .r     1.,     ill.     ■tctHil.      Ill'l    llli-    otIIIKWiti.XI 

1.  tll|l|»irl.i|  l,t  lt|>>  .f.lli'IMt  III-  .1  MIIIK  r-  .Itl'l  I  1  •'!«  I  t.if.  >t"l>«  tin 
\l'«>ll)ltl     ''tCl  t  In  r»'      !•,     lf"»'Hf.      Il.i     I   t  Irtciii  .       I.I     atlilM       lll.<l,      .1  >      |a 

'  ■  iiiiiM  iil<    <ii|ii>i'ii  it.  4, .11  H.i.  |.ri  u-'ii>  >   111.1.. . I  ir  tit  iIm   tffriv.l*  '■' 
til.'   .\llln  .n.«l%«,  .1  ■.iitiill  ..ii...ii(ii  ,.(  |>r.r.|H  1  imu  iii,i%   )i,u..U,i,  ,\,,„ 
I. Ill    ii.itlittiit   iM-.m 

The   Kiilil    |>r<"|.i.  tioli    III     l«l»»    «.i4    ill:.. .11    »,".'.,i«lil,     hill    ill    |||>» 

i'i||'.»iHB    t.'ir    i»    .1111 1I..I    (..    ♦•((tt.mm        li.iii     !•'►'»     i..     I'm; 
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SUMMARY  AND  CONCLUSIONS 


|ii|'n(i|;.\niv. 

'I'likii  Anil  lull  i-  ii  iiorllirilv  liiiHliiiLi  .in. I  .il...ut  I.",  iiiili  -  li.nu 
!•>  1(1  iiiilf  Hide,  ill  wliii-li  TjUii  iinii  ..riuiiii,  a  million  |"i..iliiii.. 
^iii'l  iM-l-  ;i-  llic  Miiiiii  ilniiii;ii;c  iIkiuim  1  ..I  ih.'  ili-lfMt.  All  lli.' 
-li-iaiii-  it  till'  Ml-  u  i-iii|.t\  nil..  llii-  iiriii  iiii.j  tlirir  vvjicr  ll..\\-  tlicinr 
llin.lll;li  ■ril;;l-!i  .itiij  \|.ir-ll  lllkr-.  .'lll'j  l.cui,  iill.l  Vuk'Hl  rivi-r^  t,. 
'Ill-    Ai-.-li -.-nil, 

'I'll"'  l"-ll  lii-.  I'T  till-  >;n-iil,r  |.iii-i,  ill  till-  N'iik..ii  I'hili-iMi  |.r.. 
\  iiii-i-.  1.  I  |.i  till-  -I. mil  ii  iiii'liiil.  -  ii  |i,.i-ti..n  .'I'  llic  i-ii-lirii  i-ijiii'  ..I  lln- 
•  I'li-I    riiiiyc-.      TliiK    iu(,   ri.iilrii-tiiii;    t,\|M--   ..I    t..|Mijriipli> iir    in 

till-     ■li-trn-|.        'I'llr     \'uk..|i     pLil'illl     i-     nil     r-\ti-ll-ivi-l.v     ,li.,,i-t.    I     nil'l 

rrn,l.-(|  |ihiirjii.  ill  \\iiru  i,\'  wliii-li  ii|iM,„i  II,,  iriM-c  >•<  llic  oriL-innl 
upliiiMJ  n-iiKiiii-,  1111,1  till'  l.,|",;.'|-iipli>  ,-, ,11-1-1-  ,,|  ii-r.«ii|.ir''  ili-- 
Iriliiilril  |-,,iiiiili-i|  hilU  hIi,,-(-  -iiiiiiiiiN  iiiiiv  ,,r  iiiny  ii,it  r:  .  Ic,  n 
-,iiiii-«liiit  iiMi|ni-iii  i-li-Miii(,ii :  ill  ..ilur  1,,1-iilitii'-,  li,,\M'Vir.  II  iiii-nni- 
Miitli.ppi-,!  iiitir-tr.-iuii  nn-ii-  ,.1    uiiil,.|-iii  jui.-  iLiiiii.     Tlii-  viiIIc.vh 

iin-  c'\i-|-,\  wIlcTi-  widi-,  ilicp.  -li-i-p-«illliil,  l\pi,,i||y  f--lllipi'il  i|l>prr-i- 
-ioii-. 

Till-  (',,11-1  rnii^i-  i-  i-xtri-iiii-i.v  riiL'ui'iJ,  i-,,ii-i-tiii)-'-  iiininlv  of  knil'i- 
'ik'-  riilti-,  iirrdli-viiiiiiiiii-.  mid  nliruptly  iii,-i-c,|  vallrv-..  himI  cvi-ry- 
will  ri-  cnii-idi-nilili.  i,-i-  hikI  -im.u  nn.  t,,  l,c-  -c-i-n  llirmiulinut  iIk-  <-iitire 
u  ar. 

I'll.  «i-  !«,,  pliy-i(,-niplii,-  pr,.\  iiii-c--  an-  lii-liivi',!  t,.  liav,-  l„.,ii 
plaiiatiij  li,  a  iiialun-  -tarn-  an, I  tin-  I'lati-aii  ri-yinii  and  pus-ildy 
till-  C.a^t  i-ani;c  a^  well,  an-  ■  .ii-iiliri-il  I,,  have  I, -cii  pc-m  plaiiati-.l. 
Sidiv-ipii-ntly  tlii-i-  tirraiic-  wire  iiplilli.l.  a|ipan-iitly  :!,ihm(  tn  t.iH»> 
trrt.  ill,-  iii,,\  iiii'iii  hciiiij  L'n-al(~t  aliaiii  tin-  axi-  of  tlii'  (',,a-t  raiit'i-. 
an,l  li-a-l  alnny  tlir  i-,-iitral  p,.rti,,ii-  ,,f  ilu-  \ uUnn  riat.-aii  rci-'iini. 
Til,-  -ti-iaiii-i  wire-  tliu-  n-jiivinatcd.  an, I  s,i,iii  ,-ntrc-iii-|i(.,|  dc,.|i  V- 
-liapcd  vallry^  in  tin-  uplift. -,1  -iirfa.-.-.  (Ila.-ial  i.-i-  lli.ii  iiivailcl  tlio 
di-trii-t    an. I    c«-,-iipi,i|    all    tli.-    main    il.-pr.---i(,ii-    wlii.-li    w.-n-    Imlli 

widi'iii-.l   aii.l   ,li-.|iini-,|   ami   fivi-ii    I'-liap.-l   i-n. .-.-tiniK,   and  siicli 
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Uvn  iii\M<li<l  l.,\  iiiiij.  ill  (.111,,.,,  iM.  ii.ivil.\  limiid  iiinlrr  ii  wi.ii  ■•^i.rrinl 
tfriiii|i  III  |)i'>iiniiiii  I')  iiinli-il.'..  nnilr^itii  lull-,  iliiiliii.i-,  ilii.rih'. 
^iiiii  iii.i>jiii'~ili'.  jtiiriiiu  lliv,.ii.,.C,irli..iiiliT..n-.  imn'  -iMnr  llinM-Mn.l 
fi'.l    mI     ..■iliniriii-    :ii-.-    iiiMliilcJ,    uhii'li    iii'i.    ninv    lliiir^lun.'s,    -Inii... 
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.ir,-  Ml  iii,,-t  iil.M-i-.,  gii-yi>li,  i-i,ai-i-l>  ti-\liiri-.l.  y  raiiii.liui  iii  ^,  ami  an 
«'iiirallv  lii-crilii-.j  a^  InoiiiK'  l.i.-ii  intiiiil.il  in  .Iiiia--ii  iiiin-.  Tlir 
i-siilini-i-  iilitaiiinl  III  Takn  Ann  l.i-ll,  li.,«i-\.-r,  -li.nv«  tliiit  ilii-\  ui-i-,- 
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•""1  s ■'I'''i'  ill''  'ii'lii.-itiiiii  i.f  III)'  .Inni  <  r.-tiii.i-iiiH  -i-ilinii'iit-i. 

1 'ic  .1  i.,a-('n-lai-i-..n-  >cdiinL'lits  ami  tin-  (  i.a^l  IJaim.-  granitic 
mlri(>iv.->.  a-  wi-ll  a-  tin-  varimi-  riH-li-  ..I  lln-  iji-lri.-l  i.lilcr  llian 
ilii-~i-,  Inm-  lii-i-n  pii-i-i-,-,!  I,v  variiin«  vuli-anii--  aiiJ  in  |.lai-i-  liavj 
lii.n  i-..M-ri-,l  l..\  a  .•..n-l.li-ral.|.'  lliii-knr--  i.f  hn.i^  ami  associiitt'il 
inra.-,.,.,!,,  aiiMin  iilaihiii..  Tli.-r  Vi.li-aiiii-,  rani;.-  in  aiji'  I'miii  lut« 
C'lvtai-i-uii-  III-  rai-lv  I'l-rliarv  In  rii-i-tni-i-ni-  ami  inolml..  aiiil.-ito. 
ainlcsitii-   liiH-,  L'rm.iti-ii.irplivr.v,  lia-iill-,  lia-all    tnirs.   rli.vulit,-,.  an.l 

rli>.,liii.-  hill-.     !»vii-|\in-  all  tl iin>..liilaif.l  m  i.logii-al  t-Tnin.'-  of 

the  (Ji-trli-l  ari'  l'!i-i-|..i-rm'  ami  1{.  i-i-iii  aiTiiniuiatiim-.  ■■uii-i-tini; 
iliidl.v  of  tfnivi-U,  -ami-,  -lavs  -ills  niin-U,  |,oal.  uml  -nil.  wliii^li 
ili-fpl.v  lliior  till-  iiiiiin  vallr.v  lidtKuns  ami  aUr.  cxti-ml  -u-ll  up  tin-  -iili- 
lulU  and  in  piaii.--  i-\cii  ik'i'ih-  nlniniluiitlv  i>n  tin.  niilaml-  ami 
ni.iiintiiin    -iiininit-. 
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u 


il"       -.■■•I,,,,,     ..I      ,h„     I,,.,,,.. if    . I.  .,!.:«     „,|1,     ,v,„.„„l,.-    K,..l,,us      I,.., 

Klrrrw;    u,  111,.  ..„i,rr  Atliii   fiiiiii„«  .li-in,-i,  .i,,,!  fl,,,,  .\,tj,.^,   ,,,,.,„ 

'' "'•■•  I''"-''  "'  il"-  >.iMn..ir.  whirl,  r.l,.,  .,„K    .,,  ,|„    u,  ..,,-, r 

<'■■'<   "•    'I"     .ir.'n.  .„    .(-    il    i,   |„.r..  .|...iL'lh.l,-,l.    T;,!..,    Ann    I,^|, 

Til'   »,,ri..ii«  ,|,|...„.-  ,.|   „,.„i,.„IU    MMiM.rt;,,,!    iMin.TM  .  ...il,.  . 

" '"■'■   ""''I'    "'I'    »l".-l,    tlii,    „„■„,..,,    ,-    ,„.i    .■ ,  r,H-.|i    .1,,,, 

'•'"'"■    '"    ^''"'    ""i,M,.    ,|,-tri..|    l,;,v.     I,    .,,    I.,, ,,,(,-,,. I,    ,.|.,..ili.^l    .,- 
i"ll.>«.: 

I.        "Ut      IHIH^II. 

Ill)   li..|.l  i,-lliirii (iiiiri/    M-iii- 

il'  I    i  i..|i|-.i|»,.|.    ,|iiji-t/    li   III- 

I'  I    <  'ii|.rit'rr.Mi-    mIv.  r  u.,!,|    u  n,-. 
I'/i    SiK,-i-l,M,|    >,  ,„,. 
!•  I    t  ..|i|i.r    UMii-, 

i/i   Am  iiih.u.'.    Mill-, 

I  "  I     <    •■lltiir!    lllrr.iliinrjilli.-     ,  |i'|i,  ,.|  |  ,. 

II.       I"AI.. 

•  i.il.|.t..|liininr     >.  in-  Inv,.  I,,.,,   i „|   ,„  ,.|||,    ,„„    |,„.,,|j,v   ^^|,i..|, 

i>  M.ini...,!  ,.„  Hi,.  „,.,,  ,i,|„  „,  Ti.kii  ,,,„,  .,1,,,^,.  (;,.|,|„„  ,;„„..  „, 
'11'-  Imiv'Ii.i  r  iui,i.  -  an. I  ii.|.i..i„|„u:  ..liiiiM..  mimI  iiiiici,  ,U  .  ri, ■(„.., 
-iv.  clisc.v,  r.'il  in  Alliii  iiiiiiiii;:  'li-tn.-i  hav..  1.,,.,,  ol.fiiii„.,|  \r.:\n 
ili-r«'  |.ro|,..|'ii,.,.     Tl,..  ,li-..nv..r.v  1,1  11,..  |.;„:;i„,.,.r  i„ii„.s  „r  ■.,  „,i,iii„.,. 

■1    p.„.k..|-   ,.f  ,,1111,../   w,„.|l.   In. Ml  .+:;   I,,  .•«.-,   ,„.,.   ,1,1.  ,..iu.,.,|   i.iiirl, 

.■\i-iliniri,t  ,i,ii-ii„r  ,|„.  ,|,iiiiii..r  .,t  li'jii.  ;,„,1  |„„|  ,,  ,|,.,.i,|,.,|  ,.tr,  ,.,  i„ 
aruu,ii,g  ,.|i.luiMu.„i    i„    I.mIv  ,„i„l„f..     T|„.   „„„t    wi.U.-=,|irn,„|   m.,,„|, 

ot    il,.,HwiN    „r,.   tl,,.  K-M  -ilv,...   v,.i„.   ul,i,.|,    „iv    four.. I    in    „    ,, I,,., 

nt    ln..„liti  .,   -,.„iu.rc,l  uv,.r  ll„.  i.'r,.i,t..r  ]Hivt   ,.:  il„.  .|i.|ri..t.     C .i- 

iVlvil,    MK.,..t'ol,l    xviii,    liiiv,.    I „    foil,,,!    ,,„|..-    „M    TaM,.    i„.,„„|„i„. 

ami  ..„|>  ,„„.  v,.ii,  w,„.i!  Moli,,;.^  1,„-  |„.,„  ,|i„.„v.,r,^l.  A  „u,„l„.,  „|- 
Mri.iijr.  »-..||  i.iim.i-„li^,..|  veins  l„.|,,i,;.i„;.  (,,  ,h,.  -iKvi-Jcid  .!ivi-io„ 
.H-.^iii-  ..I,  Cn.t.T  (•r,...k  ,111,1  in  t|,„t  vi,.i„iiy.  C.piM.r  v..i„-  |,„v,.  I,....„ 
to,in,|  „nl.v  on  ll,..  ..intl,,.,-,,  ,.,„|  „r  ,„,,,„.,.  i,|„,„|_  ,„„|  „,„^.  ^  j..__, 
.li.so,.v,.|v,l  ,1,.  n..|   „,,,„.ai.  i,,  l„.  ,,|-  „„     pp..,.!,!  o.-,„„,i,ii,.  valnc,     ()„,. 

anliln.iny  vfin   i-  ki,.,wn  t nr  in   il„.  .lisiri.'l  :  it  .iiitcrop^  .mi  tl,.. 

w.-l    -hon-   ,,f    Takii    am.    In    ,„i|...    I„.|,.«    C,,,',!,.,,    C.-.t..,    !,ii|    a-    ll,.. 
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•''■'■""'   ''■'•  ' M'.-..l   l..r  .,„l>    .1 ,    I.-,  ,.,,   „,„    |i,„,.  ,.  i,,,.,^,,, 

'■"""*  "'""■■^'       '■"" •  .i,.i,„„..r,.lM.   .I..|,„.„  .   „,    t„r   ...    i.    k„..,M.. 

'"■  ""''    ■■"    "■■' '••'■I*   "...r  il.,       ,,|„r  .1,1   ..t     r„rr..  .  lu |. 

^.11. 1   -ji,,,.   il„.v    |,,||,,»    „   .iriulr  ,.„!„,  I.   il    ,„„v    |„.  |„,,,,.r   , „|,.^ 

"'  '"  ' '""'■■  'I' I'"-".  .'-  '1"T.    1-  M.Huin..  t,,  in.li.Ht..  tli.it  II..    „r, 

''"*'"     ""'      '■'"""      •'"■     '•••I'l'l-l     ■ 'UM -1:      I,.  !»..„     ,|„.     ,,.,i„|.     «ll.T.. 

II-    ,, ,11, ■,,,;,.    |,,n,.    I,..,.|,    .n,-.„,„|..r.'.|.       Il„.    ,,r.    I..mK.    v,|,„.|,    ,.,,„.,.,, 
l.iru.K    ,,l    iiMMi,.-!,!,.    ....rrvi.iu    »arvi„y    ;,„„„n,|.    ,,|    .■,,,,|,..,..   .x.wl^ 

••!"    I..'t    il.    Ilii.^kii.-..   .v.TvvvL.T.-    1.    I,a-    I..V,.   ..xi,,.....! I    i,   „,    ,„„. 

'"■'"'    '••"  '••'■'   '"  ''"'l^ <»"l.r I„.v,.  1 „  ,li v.Tfl  il,r,„.uli- 

'""   "  'II''  ""■     ■■'    ■!• >'■•'<   "r  i....r.-  nl.,,,.;    ih,.  .•.,„, h.'I. 

'^"    '■"■'■     ■'•""■     '■'     I'l'"-''     I''1V.'     I..-.   M      (..IIImI.     I.Ut     TmIII.,!,! uul,.- 

n..ni.-.    «l.ir|,    ,.    „I«:,>-    M .,.,,, I    uitl,    .,..,1-    i„    ,|,,n,    V„k..„. 

'"■'    "'    -^'■'■■'l    l'"irit-.    jii.l    „    , -i.l.r.ii.l.     i.i I    ..I    ||,,„t    ,,,,,1 

Inl-  l"rl,  l,,l.l„|  IM  III,  i,..rtl...;,M  ,,|  t|„.  |,.u..r  ,,„|  ,,|  S|,,l.,,  I.ik,.  „|„,.,. 
il"-  -'iilii-   IfMin   wlii.li   tl,i.   i,  ,|,.riv.,|   -hniiM  ,.„.i|y   l„.   f,,iiii.|, 

A    ...M-i.|.TIllil.      llUllll.,!-    ,,r    ll„.    |,,i||.Tnl    .|.p,.,il^    ,„.,-lir    lll..,ii;     111,. 

-!i..r...   .,1     Tiikii    .,,11,   i,,u)    l,.,u.   il,,i.   ,lir.  .1   l„,Mt   .■..i,„,.xi,.„    Hiih   il„. 

T.uUui'   ■'•  <Hr.n.-,.     M,,.|  ,,r  ,|„.  „il„.r ■,  riv,,.-,.,  „r..  ,,„.  ,„■  »i,|,i„ 

-l,.'i-i  .|,.|,,ii.v-.  ,,|-  hnviajl..'  wjltT-.  .,,,1  iir,  ,,,,!  i.ir  Ir..,,,  il„.  i-,!!- 
"^i\.  II.  (•..,ii,.\inii  will,  il„.  ,mli/i,ti,,i,  ,,|  II,,.-,.  ,,r,..  ,,„  ,,r,l,.r  ,.t' 
II..'  r.i,lu;,.\  .,„„i„i-.i,„,  i„  |;,|,,.  ,},,,,  ,|„,  t,.,,ii,|„  r,,!,..  ,.|i„r^,.,|  |,v  tl,.. 
\VI,ili-   1':,-  ,1,1,1    Viik,,i,    niilwiiv   <„,   ,ir,-.  -I,., II   i,,,i   ,.x,.,.,.,|   ;j(i.7:,   ^..^ 

'""   ''■'""  '  "'i' (  ,,r.T,,-i   I.,  Sk,.«way,  i-  ,,t   iir|.,.rti,i,.v  mm.-.^  tj... 

..p-  a„,l  .-,.,,,■,  1,1  r,it.-  r.iii  l„.  -.1,1   |,\    l„„it  ,|ir,.ciiy   In. Ill  SkiiK'nav  l.> 

ill,.     \;,ri,.U»     .1,11-1     ,-||,fIt  ■,•-. 

Ill   ...n.-l^-i,!,.    it    iii,,,\    |„.   .„i,|.   ilmt    .\tli,i    iiii„iiiu  ,|i..tri.'i   |,.„- 

«.— I-    i|l,,t.-    ;,    V.,ri..I.V    ,.|    .■.•..|„,||,,c;,||y     v,.l,l„l,l..    Il,i  ILTlll-    \vlli,.|,    „.•.■, if 

ill  |.'i..',  ..  i,i  ,|,|,.,.|N  ,,t'  .■,.|,-i.|,r;,l,|..  »i/..,  Hi„l  till, I  i„  .,,,,1..  ,,f  ti„. 
imIm.t.iI   V,  i,,.,.  ,„„.|a.t-   ,,(•  I  X,-..|,li,,||,.l|v    ri.ll  Hi.U\  „|V  |„|V,.  l.c^.,,   f,„„„l ; 

a!-,.    il,,,t    |.n„'ti,Mll>    M  I    il„.   ,!,.|,..Mi.    „i-..    r.'.i.lil.v    .i.vc-il.l,..      Tl„. 

i."l.-mi„i„.^  i,,  li,-in    ,,,  ih..  ,|i-iii,-i  |„„  i„,i,i,.  ,1  f, I  |,...i„„i„i,  ;,„.| 

will  |,r,.l.,.My  .■n„ti|„„.  ,,,  ,|,.,,.|,,|,  ;,,  ,i„.  t|„„r,.  -j-i,,,  rfsiiits  up 
I',  ill,'  |>i.-,!il  „r..  |ijrli.',,N,,'l\  ,.,„,iiii-;iL:i,,u  hI,..,,  ii  i.  r.Mii..iiil,iT(-l 
ill. II  -,,„■,.  l*!!..,  „1„.,,  mini,,;.  ,.,„,,,|„.,„.,.,|  ill  ,1,..  ,||,|ri,.t.  nearly  jill 
IMT-.M-  .I,.!;,-,., I    i„    tlii.    i„,|„-iry   li,,v,.  ,|,.v..|,.,l    |,ni.'li.-iilly   nil   their 

ali.'lili,.,,    I,,    ill..   y..|,|.l„.i,rl,,L;    ltiiv.].,   ii,i,|    ilml.    u„til    v.tv    r iillv. 

tli.Ti'  li.,~  II,,.,,   1,   r,|,iiivi.ly  -|iM|,(  ai,,. ,!,,,(  ,,\    |,r,'-|>.cfiiij.'  t'.,r  .|iiart/. 
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GENERAL  CHARACTER  OF  THE  DISTRICT 

l"l'iM,|;\|>in 
0«ner»l  Account. 

II         |.A(| 

.       ""■»^'--M..r.   „l   „..rll,.n,    l!rm-l.  ,„ „,„,„,   y,,, ,„.. 

r....n     ,n.n    ....    |„.  .„),.    ,|„„|„,    „„„    „,^  ,.    ,,,,  .,„^,,^,_,,,„.      _. 

«v-in,inl  (l,r,.„t.|,  ALi-K.,.      \.,, |  , .,.   ,  ,,  ,  "" 

■'■•     ' ,:■";' ■•""■■    "■•■<-t'n   ,>„..,„.    ,1,..    |„„.r,..r   -v-l..,,. 

;':■,'"■  '7^^  ';-""""  —  ■'■• --„..... „„„..„: 

"  "•'"T r ••"'—"'•■ 'V'ti ..-ti.,.,..  Tu...,,,,, 

'■"■'^^     ^''"""■""    '■^""' ^"    I'l-'-    •■-•    l-l.n,.|    ,ra,.,.     ,1...    An.,... 

^^Z_:^; ""       ''■"■'-"'"■     '""' '■•     •'"'     "■'■     'T-..      IMni,,, 

.        ■'■'"■  7'!-"   I'^"-.nM.-..u 'I,,,,..-  ,1,..  ..„nr..   |„„.n,.r  ,v,. 

'';'"    '",  V""^""   ^"" ■■'I"--'.    I!ri.i-I.   C,,!,,,,,!,!,,    il,..a.,.,„.,r„. 

"'"'."'    '""""I"---.    "I f..r.il 1... ,■    l.,i„„,..    „.,. 

7 '""" -""•'  'i-'' -■r.lii,....,  I ).,«■-„„.■  „,Mi,,„rl,...| 

'  ''■'" -  '•"■^-      "'•■^- I  "'''  "" -  Vru ,   ,1„.   |,„,.H„r 

7'-'"   ""■  -"^•■'"^'  ^^^"'"^''1>    ■li—   '■■   til.-   MI.I.M.I   „,    ,),..    |„„.H,„ 

'''"'■'"'•   "'"'■' '"'""• 'l.-.i-t-rN    ,„  , i„r  ,   ,.„,   ,„i|, „„ 

"t  th..  »!nli  |.i,nill.-l.- 

'■"'' ' '"   ''"•  ■"■"•''   • ■-'■  '!"■  '■•'"Il   l...:.ll..|.,l, ,„|   ,,.,,..,„ 

-nl.T..,|   ,„  |„r,„   ,,.rt   „f  a   -..|„r„,  rmii....-'  |„„   ,|„.  -!,„,,li,,i,,  „,•  „,;. 

'  l>,i»M>ii,  (i.  M..  ■■(;.. I, |i)«i,„i  I-..,, ml  .,f  ii„.  i;,„Lv  M,,,,,, 
•■..n..jh.-;  (i,.,|.  s,„.  „f    \„„,..,   V,.l.   12.   |,    lil  ^l"m,t.„n    ,,.,• „ 

1    .         ''Vi   ''';-),••     "'.'"'    'i""i''i"l.'l'M-..   .If     th,.    N„it|,     \i„,.,„  ,„    ,,„.,i,|,   , 

l:;'^;"  ""■  '•" "  '•'^'i  i'.".'i'-''  "f  i..t,t„.i..,-  (i,.„,.  .i,.„r  .".I,;;:.;''',';;;:; 

<if(il.  !>.u..  lit   .\iii..r.,  \fil,   12.  ii|i.  lil.lij.  ' 
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.«.    I.ri.  (MM...    ,.  „....rri.(.i..|  r  it.     1,.  .„(  ,,i    |  mh,  .  .h,.,I.  u1„m... 

M..rllm..rl   ,ii,.l   n.,lh«.  .i«.,n!.  il„    ,.,,.,.,!   .>,i.„    , j.,.  .,,    ,^„  ,., 

il.r...  r,,.,!,,...  ,„  „„„.    .„..■•  ..  ,MPHi.,l  l„    „„l..  ,,,11..,.    „.  «,||    ,.  ,,^, 


DIAQ    ?.     THE  PHYSIOQRAPHIC  PROVINCES  OF  YUKON  AND 
NORTHERN  BRITISH  COLUMBIA 

N..'^   -  Thf  TOS.I.on  o!   T^ku  Am,  belt  „   .ho«n    „,   .mjn  ,„  lan,,l. 
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I  ft 


•"'•"■'"'"■    ' •        ""    •— '   r«„..     .M.r   ,^,„.   ,1,. 

;■"■'•'    '"'•     "•■" ' """•''    <••■ tM..    t ■..,    Ih.     ».,...|    .„ 

'' •  ••"  '■•''*'"'  '•'     ^l-".  rM,.„..,  .....l   t„r  r,m,.,„.|.r  ... 

"■'   """■■'    ••■■•■""•"•I.   -i.,.r,  -   ,1..    ,„„.i    ....,.rK    ,».„, ,    „,. 

, '"'   "•'•'"■    "■■^"'   ■■'    '-"•'   ■ •   ""    r..„^     urnhmllv   U,...,,... 

,.;■   '*' •"" "'    "    '"•'^"    •!"     V„k I,.,.,„u,   „.,.r    l„.l,. 

Mmi.I..'.   .11    llltiM.I..   .i|      .,„.|   |.,„„,,,„|,.    ,  .,     ^,, 

"■■       '■•"■'       ""...       .■„„.„,,,      .,.      H     U.,...,.,|      ,..,> ,„      „,„^,„|„, 

•"""•'•^"'     '"•'• '     "•'-■       "'■■'     I I-     l.t.l. „.      .„,„, 

';;■ '■■"" "••"•"""    '""■'"''    ••'   ..   '...r.l,«.  „.r^  .r,,..|,nu   ..„. 

""    '•■■'"'    I-  -n«l,.r.    ,,  ,,r...„,„ ,  j..„„..|  „.,„.,,_  ^,,,,  

-'-   l..r^.l.v  ...   kn,r.....l„..,|  ....,„.   ,u„K..I  ..r  o.„   , ||..  li^.,  „.,., 

;."'■■  "■"'  ' '''^   '""'-'■ '■■-■     'I't-  -".ni..  ,„  ,|,.,„.  ,.„„.|, 

'"'""    ""•    '■'    """""'.    .ih.tlMl..,    „f    |r„„,    s.,»H.    ,„   'MNH)   t...l    «|,..v.. 

•.■al.v.-l,  l,„f   ...  ,1,..  „..r.l,   ,|,.v   fc.«.|,„.||,v  ,|.„.r.„,,   ,„   ,.,,„, „,, 

'M  >  Hk..n  .|.„mI  «,  .,„1>  .V.NNi  t.,  t!..i.M.  f..o,  .,l»,v.   .1,..  ..  „.    Tl„.  ,.|,'a„^,. 
'"   "l'"-l..   .I-M«h   urr..t,    „  „.  ^r,..l..ul   (ln,t    ,t   .U.    „.„    l.n.,.1,    ,|,., 

.'l'M.ir.»l  un.fonMis   „f  „n,:,.,i.  l.wl  wl.i,.|,.  1,.,«.,..,.  , ,,  „„  ^.,,^, 

'i.n  t„  ,.r,.W„ral   rV,.lur  -      Tl.,.  r.rrm,..  In,-  ,|.,..   U..,.  ,. ,.,..r...l 

'"  '"'"-^  ■■'  «-l'""-  -'    «1...  I...V..  .t.,.1,,.,1   i,   ,„p.,„r,.,.l,i..allv    ,., 

'"'"■."  •'"'    "    I--"!'!""''!..!.    „r    ,,i    |.,,.|    ■ ,.„..     ,„    ,.1.1    .„r,,.,.   ... 

>TO«lnli.  -iili-r.|ii.l,tlv  .l.v„l.-.|    (I'liil..    II), 

I  111'  Viik..ii  |'|,ii,..iii  |,r,,   I,,,,    -irrti'liiB  ir il      ,    I       I 

,  in  I.  Mil.    II. .Ill    Ml.     nihih.l    r,lllUi>...t 

;""'";'""''•,:■"■""■'""•'■■■ '■ •'•-•'^.v ,i,.,i.  I 

»'"•  '■'•'I.  |Mn.ll..I  ...'  l.,;,ii,|.    ,  ,1,..  Vi,l„„|.|tH,i.|,  ,  .,|,„„,,i.,  ,„ ,  ,^^  , 

'::••","'•■'"' '■■■""''•  '"•■■■^•I'T .„M,  ,„!,i i,.  ..,,1.,  ,v;.ii" 

''.'•'";"'  '•""*■"■  '"■  "■'"""  "''"  '■■«'■ '  ""•!  il.  Vukoii  iin.i  Al.i,k,.  „,„„v 

"""''•  '"■"'> '  •"!>"■>•  '••"'i.---'  ri.-..  ..I,„v..  III.  ,,lat..,„i  I.  »„!. 

irr  •'^^;;;^N!;..;L;^;;;::':.,r;,„'''v;;r;i;;  ;^;;,  ']:tn' "  - ' 

•N"",.-,.  A    C.  H„l|    ,(,„,    s,„     .,,  .Mii.r     V.,1     M    „    ,,. 

Ni>.   •»...    Pf.   :M-2!«.L'<)'I.    Is     <1,.„|.    Siiivrv  •        •'    '       '-'I"'- 

'li.iu-.iii    <J.    M..  -On   tl,.,  I.il.r   pln-i.iKr.ipl.i,  .,1   .,„|„„.    .,<  ,,,      ,,     , 

'  I  ..ilyiiiil..  .i>l„,  »(i,.,.t.   C.S.  <;,„|     Siirv.y. 

>|iiirr.  .;.  i:..  •■Ii,.,„i,i,„i,.aii,,.  ill  m,|,,(,i,,.',i.  ,„    \i.,.i  ,    •   .„,,,    ,„„     ,,   , 
•"•..I.  .xiiruy,  |,t,   VII.  IxflHWt,  |.|,    its-iMi'  '' ' 


in 


lt>Ul<H,|l    \l      «|   H'   ►>,    ,    »J|.tt,4 


'"'••  ''■'•  "••••"•  t  "'rl li  -  i.if..  rii  \  ithMM  »,„|  iinrtlM'rit  Ilrtti-li 

•  .IuihIm  .    (Ill    titiitti  >lr,iiii.iii<   •.■iir«.'.  Iin«i.  tri<'i.i>  I  tlirtint.  U  »»r»»inj 
tr...M    !..«.  (..   ».i»M  f.vl    Ml  .|.).il..   (I,„.  ,.r..|,M„,i,  ,,   ^,.f^    lr^ «   ',.r 

i-i'-itr  (I'll*       II iitiiMii>  .»  ((«•  iinr.-|ii,,,|  hift.  ,Mi.t  ri.la  ..  Uiiiif 

U»«,..  11  ill,  H.ii.r«..>..  M.,irk  ,1  y.  Ill  k  fi.lliiu  |.!,iiii  whi.  I,  ,|.,|,. 
I.i«.ir.l  I',.-  11... il,  ,„i.|  i,.,rtl:w..l  II.-  |,|.,t,.H„.  «.,.„  rr..ii»  ,i  .iiMiiiiit 
|t.i.l  .1  ,i,.|.  i,f  ..iH.iit  til..  I.v.l  .,r  111'  ttfUiMi.  will  tMl|•^<•<•  III.'  ..Ii- 
•■ri.r  Mill  It,  ,.v,,i  .ksliii..  .<»..|.iiiK  „rt  I.,  tl,..  I,.,ri,..(,.  .i,„|  l,r,,k.ii 

•  i.N    11.  n      itui    il,,r..    |,»     |..,|„i,h|,    r...|.|ii..rv    iii,i>m-    tliiil    r lU..  • 

111.'  Kill. nil    l.'i.l,      rill.  1.I.II1.-.   h.irt.i.r.  1.1  .ir.  ii  .  r.' .r  ..ii   I'   r..  I, 

..irii.i    r.'.,  .r.'.i..fi   li.n  iiu  I.  ■v.l'.il  tl i.tiirii.-l  .■  lu.      ..f  t|,     |,.ir,| 

.1.  >.i.||  ,,.   Ill'  -  tl   -ir.ii,. ,   111   111.  I.  It,   -iirh...    1.  iiitir.lv  .Il rliii.i 

I"  III.'  l.ifliU    .■.,i,i..ri..|.  i„..|„iii,,r|.l,i.-  r.H  k.   ilmt   iii.il..'   ii|.  n,,.,  h  ,, 

til.'   |.l.ii,„„.  iiM.I.   11.   i.   II,. ,r.-   tiilK    ,1, ,1   I,,!.,,,    ,.  ,.,i,|,,,|,|y   „„ 

U|.l|||..|  .,i„l  .Ii...,i...|  ,„„.,,|„,„,  ,,r...|.,.,.|  l^  l„i,tf,.,„h,i,i..,|  .lit,. 
""■■i"'  " .I'lriiiu  i,  |«ri...l  ,'t  .rti.iiil  .mImIiin    i  I'ltii.-  |||i. 

.M'.iij    III.     1,  tiImtii    |...ili,,ii    ,,t    ih..   r..ii.|    riiii...    ih..    «,.ii,  r,il 

■"""""  '■»    I    ••«''•    I"!..   III. II   .,1    II,      \uk.,H    |,,ii...„i,    |„   „   iiiiii,,,.  r 

■   ua. -tiiiii    il,..    >.vii.lir  11..11.    |,l,iiiiiii,,|,'    ,,|    111,.,.,    ,«.„    ,,r,,vi, ,, 

"•■'  •'"'  I"  '""I  I'i  l!r..,,l...  S|N..,.',.r,  ,ii„|  ,,i|„.r.;  |,i,t  ,|„„,m  t|„. 
Min.iii-  urti.iil  iii..i('iiii'iiN  III., I  |„n..  ,iir,-,i,-.|  III,.,,,  t,  rr.iiM ..  ili" 
iij'M'  liii-  1-11  un.il.-i  .iImiiu  iI,..  ,..,i.  ,.|  ,|„.  (,,.,,,   f,,.,^,,  „„,|  I,,,,., 

"'■""    ''""    "'    '•"•    Viik,.ii    I'hit |,r..viii,...,   ttlii.li    tirran..   i,   tint. 

uiMii    111.    .'.iit'.iir   ,.(    ,1    liiitf..   thiniiif   tniuuh   h| itinliiiii   Im,.    ,,. 

Ill   ,1   if.iii  r,l    u,i.,   Mi,ir!>...|   In    III,.   |,r.-.  Ill   |„.-lii f   Vuk.iu   rn.r 

'"■" "■   I'-   I'  .i.i«  it.T-    III    i,..r!h.  rii    Ill-ill. h   C, 111,  ,1,1,1   I,,   Idriiitf 


I'll".  T.ikii  .Vrn,  I. .It.  «|,i,|i  „,!-  .iir.,.i,-.|  ,liiriii./  mill.  i. 
•'"■  ''"  uri'jt.  r  |.,irl  .iii.iii.|  ni  tin-  H,.«i,.ni  |,,iri  ,.|'  i|„ 
V    kMii     I'llli.'.ill     rr.'l'.f,,    1,111    III..,    rxti.ii.l,    „     ,|.,,ri    .ii,|  III,.       il,,,.    ,1,.. 

'""■•    ■■"•""'       T'"!^'.   Il-liii.i    liii,.  ,,|    .1.  iii,ir.iili.,ii    iii,|„.|ii  .    (),,. 

' "•■"•^    l..-lu...n    III..    |,|,ii,..,,i    ,,,„|    ii,,„iM|.,ii,    |,r.,xii„.,., ;    II,,..,..    j,,. 

-t,  .1,1.  t'lii'l.  ml..  r,i,li  ,,ilii.r.  -.,  iliiii  il  iriii.iti..ii  1 1  It  ,,..,iir..  ui'iiniil!. 
'■■'""  '  '"  '  '"'I'-  "i'l'-'  '"<  "lii'li  iiiMiiv  ,,f  th,.  ,„,ini.  .'uiin,,! 
■I. '111111   l.v   I.,    -iii'l    I,,   l..|..ii.[   I t|„.r   I, .,.,., Ill,', 

'  .«:|».|„^,  r.    \    r.  Il.ill    li,.„l    s,„     „|-    \,„,.r.  V,,l    II    |,    |:i' 


6?7       .  I«. 


■  -Y  '      .     «       - 


¥ 


l\'.^ 


I 


[ilV 


r'.iR^^M  ; 


>,rl 


^-iiJ^^^  . 
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'":'""," All,„,h-„.i..,  .„n,.>,.,|,|„n„«, „„.r.,fl)M(. 

";   '■"" ^''^    -M-i...,,.,!.    ,-   „|,.,!.  ir.M.lin.    I,.!,    ,!,„   „,„,„,: 

"'"'"'    ; •''^'^""••-    "■•'•    -"'-    ■■'    T.k .,„    ,>,„„    ,1,..    .;,„„ 

'"""""'  """'  '"  '•"^'  ""•  " r  ,.„l  „,   ll,i,  uaf.T,  .,,,1   iM,.|,.,|,.-  ,f,. 

''''    '    ^ /"""  ••'■  -^''i-'   l»k...     SlM.v  ,1,.,  nn.iM  ,,l,>.,„.n„,l,i,.  „.rr , 

"    "","■•    '"'"''    •■"'"■-'I'i^'    tr,.„.l   ,„.rl .-„.rlv.   .,,,1    Tnku    .m, 

"";;'■'"■-'      '"■    •"■^"''    • '""I- -H ,    ,1„.   ,„ ,,„„„.,, 

■'■'""'''   :""■'   "•    ""'  ''"-•    '■'«"'•■   "I'i!"  tlH'   ■rl„rn   ll„>i,    r.,..-!,.. 

A,..  ,  ,„t.  th,.  Vnk...,  PIntonn  rwi,.„  ([)in»r.  -).  Tl„.  tran-ili,,,, 
rn.rn  tl„.  ,,l„t..an  l„  ,1,..  „„.M,„Mii.  ,.nr.in„.  „f  A.lin  .li.fri,-!  is  v..rv 
^HMlu..  .  .„  „„u-l,  s...  ,h.„  i,  i,.  |„  ,,|„„,.,,  ,,,.„.,.„,,  ,,,  ,,,,„^„,i,,,.  ^^,,_^,_.^^ 
■  IK'  null  iiud  the  oflior  h.(rin><. 

,       ''"'';■  "'"" '"l"..n,pl,v   I-   ,.|,.,,„.„.ri...,l   l,y   ,w„  „Hki„jr   f,,. 

"T  "'"  ",'": ^'   '■•--"'■"•l,v-,lis.ril„„..,|,  wi,l,..  ,1..,,,  ste,,,-wull...i 

V'.  .■>..  an,l  ,1„.  ..l..v.,..,|  ,.„.|  ,„  ,.,,,,,  ,,i,,.„^  ,„„|„.,..,„.,.  ,.„.., 
vall-y  ,.ph„„l  ar..,..  Tlu-  „„h„.,l-.„rn„-..,  „,,„;,...,,•,,,_,„,„  „„, 
-TO-         an.  ,n  in...,v  ,,|  .,-,^  .■M..n>iv,-ly  ,.n.M.rvi..|.  „„l  ,U,rr    ..  ,.I- .. 

"'"'"•    '"     ""•     ^  "'^•■"     l''"'-".     '-Hr    ...I.tion     ,.,     r.-k     -,,■,„■ 

.|.rc.,  l,u,  i,,,.,,,,,  ,„..  .„„l.„„..s.  -I.,,..,  ,„„;,..,.  ,.,,^,^  ,.  ^_^_ 
>t...,t.s  vol.-an,,..,  ,.„•,.  l.av..  i,,...,,  ,n,n,..„..|,  r-pinll...  ,„■  ,|„.i, 
rrs|....„v,.  ,Knv..~  „f  lunAw-^s.  ,,r„.-t„r;,l   l..,,,.,-,-^.  ..,.■.   ,  F,^     ,  , 

ht,.,..lmK    "M   o.R.   of   tla-..    „|.L.,„|    ,r,,,i,,    ^,,.,|    |,^„,,^   ,,.^__^   ^^^^ 
e.i.'.s  .,,  a,.y  valL-ywall,  and  ..,  .si,„a,..l  that  l,i.  tiel.l  of  vi.i.,„  i„,,„j  , 

'"■  ""'"'"'^  ^""'  '""  ""■  ''-I'l.v  "--M,.!,,.,!  vall.,v„  an  „l,..nvr  .... 
Ilif....  area,  as  portiun.  „f  „n,.  plain,  ;„.,|   I.   is  ..;„v  ,„   |,i,.,,r,.   ;,    , 

'•"""""""^  ""'I'- '-I   -"■•tar,..  ,.   i,   ,„„,.  ,,r„l,.l,K    „,,      -n,,.   ,„,.,', 

graphy  as  s..,.n  In.n,  -n..h  a  vl..wp„lnr,  ha>  1,,,,  ,11^,,  ,„,;,,-  ,,„, 
olv.ousl.v    was   pr,„lm...,l    1,,    .    l„n.^-.,ntinn,.,l    p.  ri,,,!    of   ..r,..i,„,    „ 


"'^'  '■'"'  "'    "■''''•' '^""■•"  '"  "I'l  ^'.'1-'..  in   rl„.  pl,VMo.^raphi,.  ..v-l.. 

""^  '''■"•'"■''•     ^'•'"■'■^  "' ^-  "'■  'l-  Pr-,.nt  ,l,.pr..ssion.,  topoKrapi.i,. 

nn,..mt.,rmi.i...    .r,.    ..v.rywl,,.,...    i„    ..vi,),. „    „„.    in.,.rs,.,.,i f 

t^.'  al.r„p,  vnll,.^  u.lls  witi,  ,1„.  platrau-surfa,..-.    N,..r  ll,o  I„w..r  ..n.l 
'''     '''^"   ^"■"'   •''-   '"''an.l    i. n,xi„Mtoly  .•!,;!(K,   f,.,.,   al,,,,-,.   ,|,,  l,|„. 

l'v..l.  n,.  r,,.,.,o  ,-,.,,  M,„v..  ,i,„  .„,,  ,„„|  ,,„,,„,,  „,„  ^„„„,„^,,  ,._,,,    ^.;,_^_ 

nnri  tlio  v\:>U-.u,<nTt\u;.  i<  .nrncwhat  liit:li,.r. 
Ocrasiimal   hills   rls,.  iil„.v..  ih,. 


i:<'ii<T,.|!   li'vl.  .111.1   rcprfsml    the 
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OEOLOOiCAi.  SI  hvi;y,  <  a.vad.v 


r- 


v^ 

^5^:5 

^15 

V 

~>" 

•Vo-^ 

^»> 

V 

^^' 

^ 

*■    ^ 

—   "  . 

V- 

; 

"* 

1 

*  I  lis    i.r^i'iiii  1 


!!• 


<nil\  I'lii.ii.i.r.il.l,.  iiii, 


"'■"  tl>.'  ui,.'i-nt  ..ro.iv,.  ;,„,,„,. j...  I,.|t  ,tai„r 
^.  I..  .>   ,ho   w.rk   „f  ,|,.,tru..t„„.    w«   compl.to.!.       Nf,      rii,..    „„,, 

^•1111.1,1.1     |„.i,k    MIV    M..t„l,|..    ..v,,ni.|  .,       f      „.| 

'    '     •^•""I'l       -t   -n..|,    iH..uiit,,,t,-n.„,,„.Mt-. 

1,„       '^^   ;--'-l'l"    -'-•'. f   .'-l.-.ri,.,.    ,l„.   „1.„....,   .,„f 

';:"'^    ""■    """7""''> -'"    '-•    irr..«i,iarl...li.n.„u..,,.    .„„i 

'■'"■'>•—  r..M..rkal.|.v  nnilorm  ,n  eVva.i.,,.  ,l'h.„.  IV, 

lh<-   Pni,..ip„l    vail..,   i,.   „„.  ,|-.tri,.,    ,.   ,1..,   .•n„„',l   U    •,•,,„ 

''■"•"'"'"'-'■'  Plao..s.  ..  wi,M,  „r  ,.-  ,„,i,.|,  ,,   ,„„,,„       V,   i,.„   ,■ 

"r...utli..rn,.,M.  tli...ni.  , ur,Hi.l,r,i..tlv  ,,.,,,.,,,■,,  ''■'■'■', 

o..itiin..,i„.  „,   ,ii,.  ,„.,„  ,1,,,,..    :  „      '  ^  '':  ""^  ''>"t''«"M 

\-T..ru>H  ,.r„.,.v„ll,.v.  join  th,.  „K,iK  Taku  An,,  v„ll,..     „.  ,„ 
^•liannds   almost   iavariablv    haw   lianvci,,;,   vall.vs    an  I   tl,  n 

:::";:""'-"■" -■'-"--:.:' nr: 

Towanls  tlio  south  at„|   w,-t   tho  .urta.v  of  th,.   VhL-  i 

::;;;"-'- v^ ---- -.■■n-iil. :";:;':::: 

=  .apK>     con...,„..n,ly   a,.,,,...   an    in,.r..a.in.l,    ,.^^,1   ^„„,    ,,,, 

U.  Coast   ran,„,..,...h..,l..Wii,.hi,.O.a.a,.t,.n...lhvk!,l,;.,.,,,. 
«...    n..e.il..-s,.n,n.„„  an-i  .harply-inoisH  vall,.s.     In  the  prci,,,- 

ni   amount  southw-.t.ar.i   uiuil.  a   fe.   mile.  ahov.  Atlii.     1 

r     u  „„n.  the  ..at  Lle^-llyn  .hu-i,.  is  oueountor.!.  uhi.h  o:  ! 

n.ies  all  .-xoopt  the  loftier  ,«..aks  and  spurs 

Somotitno  suhse„u,.nt  to  th,.  ,i..,..i,ion  of  th,-  .rura-rro,ao.,„s 
l,„]^_,ho  ,„^.,  ^,.,,„  „,.  ^,^^.  ,.onso!i,iat..i  se,lin,onts  i„  ,h..  ,lis,r;..,-  - 
Hi,.  ,ra,.t   now   i„..l,„l,.,i   in   ,h,.   Vukoi.    I'latoau   r,-,o„   „f   southern 


,'i'.-tr- 


"-'"'i#t•;^'^l;  d 
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1. 1  nl.lK.H  M,    HI   II\  I  V,    r  \N  '  |i\ 


\  iiVii.ii  111). I  iii.rtli.Tii  linti-li  (  i.lmril'ii.  «ii»  ii|i|Mr"'iilN  «uliji'<'ti '1  ii-> 
iilriMiK  imli'iii'il.  ti.  II  l.iiiK  |i  ri'-l  ..t  *  ili  urriiil  iTici.m  \vlii<-li  r^ti- 
tiiiiK'd  until  ii  iilnii-'-liki  «iiri)i''  n-iiltiil,  luaiiitf  an  I'lcMitimi 
-li(flitl>  hIp.'M-  tliut  iif  till'  V'li.  Mii'l  Willi  cmlv  ni'i'ii'ioiiHl  re^iiiimfv 
IH'iiks  iiml  riilBf-  ri-'iiiif  uImivi'  llir  v  iifnil  Icvrl ;  lri>iii  tin- uttiiiiniHiit 
i.t'  fluw  n'siills  it   iiiiiy  Im'  iiilcrrcil  llnit   tin-  liitiii  iJuriiiK  tl'is  tiiiio 

rt'tMllilKHl     ill     11     Mtntl-    of     lllll|ll>l|     IMTt'ci   t      «tlllpilit.V.         Tlli-<    iTOXioil-l'.Vlll' 

Wii-  ■(•i'iiiiiiiit«<l  li.v  ji  liriuliiiil  uplift  111  till'  Yukon  I'liitfii  i  n-tri'iii 
tiij;c'tlii>r  with  iiil.i"'iiiiiiK  iHirtimis,  lit  liiist,  of  llif  ( '(m^t  riiiiKo . 
Kromvc  pri"  1-01-.  tlni«  ri'''<ivi'il  mw  life  mnl  itwrity,  <'iiii-iii(i  the 
-trriim-<  til  nipiilly  ciitrfiu'h  their  I'limiiiol-*  in  tli<-  plcvntiH  ti'rrniin, 
Till'  clTctt-  11*'  tniiii  M'  linn,  ill  tlii»  ri'pi'i-t.  wiTi-  liitir  mcii  nt'iniid 
hy  ulii.'iiiti.....  Till'  niiiiii  ii-i-niii«-i-  nc.Mipii'il  tli.  iiiiwtir-.li'|iro--inii« 
-iich  a«  thiit  of  Tiikii  ami.  iiml  Imtli  -traiithtimd  iiml  plmifij  thfir 
-hi|«>3<,  mnl  wiiliiii'l  anil  luWircil  tlii'ir  tlnnr.J.  Tin'  mllcv-i  thin) 
[irmlni'i  1  wtTi'  "iili',  ilii'p,  ami  «t('<  p-iilril.  Tht"  I'f  nl-u  ai'tnl  in  a 
ooli-tniL'tiMinil  riiparit.v  iin<l  ciiiisi'il  the  vallf.v-*,  in  iilari-<.  t..  hir.piiie 
lliiiirfil  til  iiili^iilcnihlc  ilcpth"  ivitli  >;iiiiiiil  ■^ilt-.  -ami-.  ltmmU, 
hipiiMiT''l».v<.  otc.  Tht  iVirniatiiin  of  siirh  lake-"  as  Tiiku  arm  and 
Tut-lii  lake,  whirh  mnv  iH'ciipy  tin-  .mrtiiiin  of  tlii'  valli'v-linttoin-t 
that  wi-rt'  la.st  occnpif-d  \<\  tln>'f  trh'i"'' f*.  i-  owiii^  to  tlio  fint  that 
the  ill'  ivtreatfil  up  ill.'  valleys  su  rupiilly  that  unly  thp  loww 
piirtimi.-  were  iillf'd  with  jrlaeial  deijris.  eau^iii'-'  rivirr-eil  -lope^  aii.l 
effeetnally  iiupinniuiiug  the  water  ahove. 

In  t  e  1  re-  lit  iilateau-rcKion  the  "iily  repiv-i'Htativos  ot  the 
fnriiUT  phleiiT-  are  the  few  -mall  iee-iiiii--es  that  'till  neenpy  opoa- 
s-ioiml  eiriiue,'<;  -n  tliat  in  the  nplami-  nivatioii  '  or  snow-drift 
III  tiiiu  has  hren  at  wrk  ami  ha>  temleil  tn  -iiiDnih  over  iueiinalities 
ill  the  lami  ^urfa^•l'  rather  than  neeentnate  tlieiii.  In  the  Const 
HaiiLTe  reirioii.  ImweU'r,  mi  neeoiint  of  it-  hither  altilmle"'.  the  iee 
i-  !.till  ahiilKlalitly  pri-^-nt  ami  eiri|iii">  on  opi-i^ite  ^ide<  of  the  ridtres 
and   around    the   -iiiiiniit-   are  heiiijr  exeavatel    ihiwnward   and   haek- 


'  Nivation    in   its  liiffiTi'nt  phasps,   relittioni.   rf-uilts.   etc..   is  di^mssed 
in   tlie  two  fnllimiriK  arliijes:- 

MiitliH-.   !■'.   K..  "  Ulac'iul  spiilptiiri-  of  tin.   HiKlmrii    Mt-  ,"   Wyii..    I'.S. 
(iinr.  Siirv..  2Ui  Ann.  Kep..  I't.  H    '    '".  pp.  IT^t-IWI. 

IIiilili-.    \V.    M.,    "('vili'   <if    iniiiiiitaiii    «l.ii  latiim,"     •"n'Ot;.     .Imii.,    I'l'b., 
I'.MII.   pp.  u:-i«3. 


i 


?8b27-D.  20. 


'*^^.. 


wm 


J.'/'i-y:'. 


Lt. 


i- 


w  M  N    ni^i  till  1 ,   I.,  «■. 


Jl 


U.l.hk..   r.,lw..  ..r    .rr...,   .,.    h.  II   ,..   , I.    |,K. ,  ,,.   „,„   ,,,.. 

rtHiiill. 

Dfftifel  Topogiii|»hy. 


.    ^  ''"    '  ''' '•      «»>.r  |..r.,.„„  „t  1.,!...   Ann  l„  1,  1>.„«  >»„|,„.  ,1,,. 

^  "' I'ii'i'Mii    r.  ui.m.    till-    |,|,ii.iti,    ,Kit„.i<r,.l,.-^    .,n-    .till    «,  It 

|i'-r>,,|.   Mi„l    I,  ,„,.  r,.ii.    Ir.itfi.i.  „t.   „(    ,,|„„..(    rl,,i.   ,  ,.  „..„i'v    r..H,„rf 

"'''"•"'   •""  '■" "   '"   -!■'••    ■■'   -I'l'  ».n.,l  .r.-iu.  „u...,..,.,    .1,,,  I,  I    ,„l 

I..    .1.  •«r..^     II,..    „1,|      „rl„.,         ||.,|..    .,„.|    l,„„.i,.«    m>..,„.| .,,r.,„| 

..x.--ll,,il   ,N.,„„,I,,  .!    It,,..,  ,.|„„,,„    fr,.«ii,.M<..  .,,,,1  ,.„   r  .urf...... 

.'    i      |.....,l,l.     I.,   u.ilk    -.  v.r.i:    i„,l,.  ,„.r  Imii    -IimIiiK    ,„.|.iI„i,iu    u|. 

'•""'  "' '    =■'""  '••  •'•••"•'  f-"   .'l-w    rl,..  I.v.l  .,(    ■r,\ ,„.   ;fli,f.. 

\li      <l»,.r  ...ii,i.l.ral.l..  |...rl -  „|   ||„    ,|,.ir,..i.  |„, ,.,»,,,  I,ii|..  rr...- 

•'    ''"     ''"■'""■   "I'' '    "-.Ml ,   ..,,,1    il„     i„|,..ur.,,,|„    ...„,. i-t.   „(    i..- 

'■""'■   "'•>'• '"ll*    ru, ,„.!.. L    1,1,1-,    M ^    ..(  III,.    -uiiiMHt.   „|-   hIu.I,    r.,. 

'"    "'"""    ''"■   ■'•^■iii I    tl,.     ,,l„|..,,,i    .iir|- ■,       h.    |,|,„.,  .    .r..,i.„. 

'"'"    -"••'■•■"'•■'I    I"    rr M,.a    III.     |,|,,l,..i„    „,rl„.-.-    Mihr.  I\.    .,,„l    .,„h 

!■■«.    i-i.u„l„r   lull-    ,..„,.„„    „h,-l,   ,l.„n    „ r.lm,..,.   „t    .„ , 

''■*;'■'    "''""■    ^' ""■    '■••■'-•    ..u,^.-,    ,,|„t.„N  |V.,« „t..    ,1    th.A 

'M-i.    ..I,     ..I    r.ir,.   ,„,  „rr.i,.r,   i,i„|    i,M,„     rt.iv    i„  I.   I    u,     I',,!,:,     \,,„ 
Im'Ii, 

,  ""■    '''"'"'    ""•'■"'•      •■■    ' '-"-.I    tn    -I,.     I...,    ..|v.nif;.„,.    ,„„.t 

I"-    M.  .N-l     In,,,,     ,„i,i-lr...,„    ,„,i„,,.     .i|,|„i,.,|     „.,„..    ,|i., ,,    1 1^ 

"■'•"'  ''"■  "'«'■  •■'   'I"    "■■'•"••  '.ill.v-:  I,- .,■,!,  ,.,,.iii„„,  ,1..../,,,' 

u.iillv   r..|l,„K  .■l,.,n.,....r  .,l    il„.   ,,|„f.,,„   ,,  .,r,|,i„.,!,    ,,,,|,;,r,  ,„        p,,. 
M.rh,,.,.   l„,,r-    i,„    r..|„i,„„    „,   rurU    ,tr,-l„r,      .,,„|    ,|„.   |,r -I  .,.>,,„.„,. 

<■.„<.. ru.[     ...j,,,,,     „,„|     i;,„i.„.,,     ,|„.    .(„r,,  ,  ,vi.„. ,     ,,,|f,,     yr,  , 

«.,..k,-.   m,,hI-..,„..,,    -|,„|.„.    „„|   ,-„„i,|..,„.,,.,,.,, I    ,h„    ,,,,.i,!,r,,,|. 

'■""■•'■    ^""''    "''    'n.H.„l...|.    r  u'.,r,ll i     i|„.,,-    ,tr-M-lur...    I,,,r,l,„-., 

"""'-"'""   "^  ■•'''■'•  'lii.'li-i-       A    Irw.  «.„,r„ll,    r,.uM,|,.,|.   ,„„„„„. 
-   'U    .,.     ||,.,.r    Ml     Ml,    (   I,,..    ,,,„!    S„„,|,,v    |„nl,.    ;„;■    t|,..    ,,„|v    ,.,,„ 
'I'ji'ii,,,,,  .■jcMili.ii,-  n-ii,!:  .,l...\,.  il„.  «ri,.  r,i|  li,\.  I. 

Tii-  pl.il.-.ui  Mirl-.-.,  il„„   r.|,r,-r„l,   ,   ,,|,,i„   ,,,•  ,,...■„,„   ,,,„    ,,  ,. 
i'P,|,„l.ly   l„...„    |,n.,|„,..,|   ,„„i,,K    |„    ,„,|i„,,,,    ,,,...!,,    .,„,,„.,..   ^, ,,,,,,. 

til. ,11    In    u'li'iali.,,,.    ,,,,,,•    ii'    ji    li.i,    I,,.,        ,,,..1,,.,    11  I      ■    .■ 

"■       '''II    |ii,i,lii.,,-,|    \n    iili,cuil  iMii    If. 

JMI.T     ■! 


'SiJmW%' 


.i>ru>>-  f'xtl-l  Ix'  ito'DwUi'rti  •trvwii  »ith  (•>r>-igii  tflvis!  maiPttiiN, 
wtti'h  i»,  tPt%<t»lh.  iM>i  thu  e»M',  III  iiiiiiiMi  ihput  t(  e*!!!!*!!"'"  «U'lt 
at  III!'  at-  iiffii'"'  'it'  •iriir  iin<l  rrruru'.,  iImi  »•  f  b<t«  nMivutl  uv»r  iho 
|iUti'.ii<i  •iirdiif,  (lilt  f(M!  iir«'t«ti>r  putt  «t  Ui<>  iti'l*tt''  »•  •'>»vi»ri>i|  »i»ti 
l.H  «|  mnU-riiil  iir.ximfil  liy  >>r>ltii«r]F  "r»wivi'  arxl  *«iithff(ni  i»Kt!|ict.-« 
Tilt*  tiUU'itvi  «iirt'rti'«  iliu4  aptwan  tu  furtii  |«iiri  <i(  ,i  r'ifi"ii  \U.ti 
'liiriiin  tt  l<iiiir  ittirimt  '•(  iTUatat  atubtlity  <«»•  iiliiiiMit  •otnpletoly 
liu'i  U'vi'lUtl,  mill  H.K  n^iixixl  t»  It  •■•>ii<iiiiitii  I  (  >lil  liifi'.  At  llw  tiitia 
ot  |iluli«lioii  ;h«t  litkii  Arm  ii|>lattil  ikm^i  ihi.  Imn'  fi'riiM.I  u  |»>)r»i"ii 
uf  .1  |ilaiii  ttw  mlgf  iif  wliifli  w«»  Rt  "r  lu'arlv  lU  wi  li<»»'l  'I'lu 
fi'-dturtl  iiitiiiiiitiiii->  ihiii  uiivr  ciiii^tiiiiii'  iiioiiHi|ii>»U-  ri«iiin  rtlitin- 
till'  |iitili>Nii  Uttfl.  ri'lTUM  lit  tlu)  uiil>  cuiiaiiU  rable  elwaliotu  th«l 
iviitilttiot  111  lifiiili  111!'  Ill  iiii.t.iin  •'  tlw  foflroT  UluU'ttlx'  IU»»'- 
ti>vi*liit)K  iifiH'fMf..  wtiii'h  t.'iiilcil  to  rwlitri!  th»'  fiitire  platiiiu  rotfioa 
In  .(lu  li\t|,  »>ri'  ml.  rrii|iliil,  l..'l'ir«  llii-  r«''lii''i'ii»  "1^  tlnwi  ^•lllilillllm 
liili*.  Ii.v  lilt  iii'hll  «lni  h  ii(ff.l<'.i  It  grttal  |».irii..ii,  iit  l.-imt.  ni  Hrilialt 
Columbiu  Hiiil  Viikiiii 

I'lia  liHH-  (luring  wliicli  ilii»  |ilMiiali<>n  m-curf"''!.  a*  will  u.  ilir 

■  lutO      ilf      llu»     l<ul*>.H|l.«>llt       ll|(lll'l,      liri!     lM>lim»lltll       111      it-'Ullt  Tin       >'<•  I 

lUniB  i(htninubU<  in  'laku  Ann  Ml  th<iw«  i.nly  tbiit  •••me  time  aftir 
till'  iutrii»i.iti  i.f  thi"  (  iiii-t  Kanuo  linthulilti,"  wliiirh  i-  ib.iugbt  to  Imvi- 
iH'i  urruil  ill  .hirii»*ii'  tiiiii-..  ami  iilim  nl'tiT  tli"  .!iirii-('r«'(m'«)ut 
l,ul.ir«i-  lull-  wt'r»'  il.'iMnitiil  himI  «iimt>whiit  ile(orni<il,  tlii-  |>iiriiMii 
iif  ilie  Vui.  in  plutciiii.  ;i-  wfll  |>.M.*ilil.v  M  tlu-  mljoininif  inriinii'  •■! 
th"  (  oaKt  riiriKi',  with  r'llin'.il  in  u  ''nn'itinn  «f  but  ■•Hifbl  ri'liif  mi'l 
tliiit  tiibtiHiu.  iillv.  but  ill  pri'  uli"'iiil  tiiiiit  tlu<  .|i«trict  w««  iiplifti'J 
to  iilioiit  iia  pn-wiii  i»>-iii..ii  III  pri' itliii'liil  liuM-  liivi'»ti|tBtii'tu  l'\ 
ilittiTi'iil  itiM.l..tfi-t*  ill  Viirl.iu-  iHirtioii*  111  ill-  Viik.iii  pluti-iiii  iimi 
iifiiilibi'iititijj  tirruiii-  iii'liiiiti-,  liim.  viT.  if  .UwrilKil  mibr  ■■(iiinrul 
<;iv,l,,uy."  Hl.i  ilii-  |.|  iii.itiMii  111.  urrr-l. luring  K.K'iiup, or pre-Plioceiie 
|i,..i-K..f<uif  tiiii.i.  i.n.l  ilmi   til.-  plmmif-l  tract  wiw  «ubi-'i  ••  up- 

litliil  liurinK   ilif  l.ili'   Mil. .VII.-.   I'limunc,  ..r  i-urly   I'l.i-t.i.'.n.    .•! b. 

rill-   aiii'Miut    i.r   uplift    i«   iiU.1  Momi'wlial   liublinit.'.      TnUii   uriii 
i*  iilxiiit  '-'.l«i«i   ffit   uUivi'  ^I'li-lcvel,  un.l   L.  w.m   iiml   YuUnn   riveri, 

ttlii.li   i-.iTr\    till'   wiit.T   1.1   (III'  H'Mi,   hiiv.'   irrail.  -   I b    in   i'X.-.hi^   ,.1 

riv.r-  Ir.iMT-iuif  ii  -li-'ii.-t  in  it'  •■M  iHf.'.  Kiirtb.T.  it  *'■<'>»*  ^'Tv 
Inipr.iliiil.l.'  Ibiil  tin-  ;,r.a.  pri.r  I..  u|.lifl.  wa-.  .Iraln.il  by  a  l.mif.-r 
waf.T  «.v4t.iii  t!i:iii  til.'  pr.-.'iit  rlri-uiliiu.  mi.-:  in  fact.  inv(««tiBntinm 


WT^  ,^:m  M 


mz. 

as—-- 


■f^      m:^'Mj9 


''^^^lSI>i^I\*T^^». 


''at«  VII r 


that  characte„.e  portions  onh;Vukon'"p!aXi''u";eg,on°"'"'°"'  "'"'"•'  "">""*""' 


mrM^i 


-..•;w-.jyj^-,*:'3&.»i&ir.^.- 


'iMiiignir-^  "irrtr"  ^rTT'^ii^ 


•E^ 


^Rl 


L^^kmg  east*ar„  .„o..  Atl,n  l.ko,  -,ho.,n„  a  .v,„.:.l  v,e»  of  the  .,.. 


tni  t  to  the  east. 


ATi.r.v  uiuriciCT,  d.  c. 


ts 


»...*..•  t..«.K..l  to  ,how  fhut  .1,.,  ,li,iriot  «...  .|rmm..l  iat,.  ,h„  lw>ti.-  I,v 
u  „.ucl.  .honor  ..v.ten...  Tl,.,  «..,„.,,,  .,„„„,.  .,f  .,..,;^„  ^^,,,  ,_^.,,  ^^^ 
thu.  ,,roh,bI.v   1..,,  tl...,.  ...1.10  f«.t  .hov..  .««.|.,v..|.  wh.„  II...  ,.,.ii,-, 

r-'"'"7T''  X."'"  '""  ""■  ""'"'"^  ''" '^'""'"  '■'-""""  '"■  «'"•■' 

8...M  l«,f.  11...  v..r.i,.ul  ..X.....I  „f  tl...  n.,v„„,.,„t  wa,.  tl,..r..f„r,. 
Ifnutor  thun  tl,«  .JitrtT.-,..-..  iHitwo.,,,  5.;..,  u„.|  ;,,i,v,  „,  ,.,.„,  f^„,  ' 
ui.d  probBl.lv  WB»   I.Tmi  »•>  5.2<)0  fwi. 

\Vh.n  the  V.,k,.„  I'lutc...  r..gi.,„  of  northern  Hritul.  Columhi. 
and  .outhorn  Vnk.m  wu«  n,.lif,.,l  at  th-  b.Ki„ni„K  .,f  ,1...  ,.,.....,.( 
.•ro-.v,.  o.vcl...  ,t  .i.Hun...|  tlu-  f.,rm  „f  .,  I,r„.„|.  .h,.ll„w  ,P.„.„h  ,1...  .i.|.., 
of  whu.h  .l..,^|  .lownw..r,|  t..w..r,l  a  .....ii..,.  !,„.,  ri,..  r.....it.  of  thi. 
-i.fforent.al  l.tt  are  w.ll  ill...,r..t..,l  i„  th..  T..k,.  Am,  l.-lt  wher-  th- 
uplund  .urfwo  inolin..,  upward  t.,*,.rd  th..  .,„.,hw..,t  a,.,!  Krudualiv 
HH.  until  tho  level  of  the  (VaM   IUn«..  .„„.„,it.  j.  ,,„,.,„,,  (Pi,,, 

Al). 

The  majority   of   Canudi....   u,..|    r-..i,.,i    States   ^.•.,l„«i.,.     i„ 

<-hid.«g  Brook*.  Spenr,.r.  and  Daw..,,.,  „!,„  hu.v  ,t„di-d  th.-  C , 

ran,fe  ..o,«ider  that  it  aUo  r,.prc....„t.  a  .H-nopianat..!  and  .ub^e- 
'lucnt  y  ,.p|,„e.l  ,urfu,....  and  Hr.,ok..  .S,H..n..er.  an.l  oth.-r,  ar,.  .„„- 
VM..-..I  that  the  C'oHKt  runKo  „„.!  Yukon  plat.-au  w.,re  .v„. 
«'l.r.m„u.ly  pianaU.l  a>„l  ,nplift.,J.  .\f,.C„nn«l|  ,„.  th..  „th..r  haud 
"•umtain.  that  the  Coa^t  runKo,  where  examined  hy  hin.,  nhow.  n., 
evi.lence  of  ever  havii.K  Iteen  peneplanatcd. 

In  Taku   Arm  U-lt.   th..  -trikin^  unifonn^ty   in  ..levation   „f  ,h,. 
ii.ount«,n.  ,.f  the  Toa.t  ra...,,.  s,.«»,.,h  that  thi.  terrano  mav  I,.,  a,, 
uphtto.!  and  .l,.^.,.t.,l  plain  ..f  er«-ion.     Moreover,  the  upland  surfu.e 
of    the    \uk„n    plat.a,,    nar^es    with    the    snmn.it.    „f    the    Con.t 
range    in    a    n.anner    su^K.^tin^    the    synehm,,,,,,.    planntion    and 
«uh.e.p.ont    uplift    of   the   two    provinc-s    (Plat,.    XFl).      When    th.- 
^  ukon  I'lateau  n^^ion  was  uplift..l,  the  adjoining  ('oa*t  rar.^,.  mu-i 
also  have  he,>n  for..,!  upward  unless  fnultin*?  o,-c„rr.vl  Hetw.,..,  the  tu„ 
terranes  and  there  is  no  eviden....  of  tl.i.;  nowhere.  f.,r  instanre.  are 
v..ll..ys  k.,„w„  to  ..xi.t  nlun..  the  j.metiou  Utween  the  n.ountain  and 
Pl.-.teau  r..K.ons,  whi,-h  n.iKht.  i.„li..ate  faulting.     It  thus  scH^n.H  pru.- 
ti.nlly  ..ertain  t      t  these  provine...  sutfer.sl  er.,sion  during  the  samo 

No.Vs.^^^^U'suri'TnSI;''-;"";','''"''*-^''*'   •^'''^'"'•"   '•■•"'•    '•"■-^ 

_  _      ^Uaw,oa,   U.    M..  Tr«,...    lioy.  -^o,..    „f  Can..    V„l.   VIII,   S....    ,.    ,S90. 


;.'l 


I,  '  ..|  iii.li    M      "M.^  I  V  ,    .    V  \  V|i  V 


I"  •■""I   I    "'r.    ..M.m.H.I-    M|>lill,.l    i.^.il.   1.       ||.    f,.   ,,  .,,|,„    .|,M|i,i. 

Ii'.un.r.  ,i.  |.,  til.  .\i.i,i  I,,  „l,,.|i  tlh  •'■.,1-1  rjii.j.  vt.,.  !.!,,(, ,11,  1.  ,,. 
ill..  ..riuiiE.il  ..irt.,.-.  .,-  ,r  .\,.i,.|  I,.  |.,r  ,|„  ,,|,ii  l,.,-  h. .  i,  ,,li,....i. 
if  II.. I  .|iiii. .  .I,,ir..*..|  .  ri.ii.    Mill 

It    I-    |H,..il.|,     ili.ii    ill.     .in-.i    ii.i«    ...,ii|.i..|    l.\    il„     t  .,,,.1    I,,,, .-I 
'.I-'"'    I-    '    i:Miui    "I    r.  •iilii.il   lull-    whit-   ill.    |il,ii,..ni    ri-ji..ii   i..   lli|. 

...i-l     rt.l.     ..     |..  II.  1. 1, nil.     I. Ill     ill..    1,1,11,     ,,)■     III,      li,  1,1     .M,|.,,,,v     lli.li,  ,ll.  .. 

Ill    III.    wrii.r-  ..(.nil. It,   ili.ii    I, ..id   |.r..\ni...-    ■.. .  r.     .ii    I.  .i-i    iii.ilnfiK 

.r...l..|.  It, .11   III,    ^,ll,.,||  ,,|,,i    ,M|  ,.» II. nil.. I  .,  ,  .,ii,|ii,,,,,  ,,|  .,|,|  ,,,,.,.. 

''i'''  ill,  .iiiii.  iii,,iifiiiiiii  |,',,i,  ,111  ri'ui  .1,  «ii-  .» ii..|ir..ii..ii-|\  ii|.|i|i,.|; 
111. I  ili.ii  ill,  ,i\i-  ..I  il,..  r.,,i.|  rniiu.-  vvlii.li  li.,.  I,,,. II  ,1  I,,..,  ,  ,,t  I  ,,, 
>  -    •'"'   il-l'.lll''-.    ".I-    il|.llllr.|    lllyli.  r   tll.ili    III,      ..|j..l|iM,u    l.'ll    I.,   ||„. 

•  '■'  ll'.'i  'I"  "|,lili  ,,i  III,  r..,i.|  ,.,,,..,.  „.,,  ,.,.,  ur,„|,,„|  ,.  .|,„„ii 
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The  Vallensi.-  Thu  iiiniii  vnllcvs  In  'I'likii  Ann  bolt  ««>  churaoter- 
iiitically  wide,  gteep-sidinl,  Hnt-rionriMl,  U-»Im|)tMl  <lepr»?«»ionn  with 
(Ifoided  topodfaphic  luiicoiifiTiiiitit-M  I'Vi-rvwlicri'  in  fviil'iict-  ut  the 
contai't  of  the  upper  <mJk<'  i>f  tlii-ir  wiilN  with  the  upluild  surfai-e 
U'lat«M  V  and  X).  The  muster  vulle.v  of  tlie  diatrivt  is  that  ocuiipied 
liv  Tukii  unii,  whii'h  is  uhuut  "iK  inili'M  li>iig  ( I'liite  XV).  The  iiiwer 
( northern)  54  milea  of  this  water  ha*  an  altnont  due  northerly  trend, 
but  above  there  the  arm  tunia  abruptly  to  the  wi-st  al  rinht  uiiKlett  to 
its  pr»!viouH  cnriirse.  The  upper  45  inile>  of  the  arm  lie  within 
liritiah  Coluniliia  and  oc<Mip.v  a  median  position  in  Taku  Arm 
belt.  The  water  itnelf  is  in  niont  places  from  1J  t"!  2  milen  wide, 
but  the  entire  valley  bottom  hax  in  plai'e*  n  wiilth  of  a*  much  a?<  4 
miles. 

The  depreMion  occupied  by  Edgar  uuJ  XelBon  lakes  and  Hale 
creek  is  really  the  southward  extension  of  Taku  Arm  valley,  but 
hag  been  so  tilled  with  glacial  debris  at  the  )K>int  where  it  Joins  the 
southeast  comer  of  the  arm  that  this  water  has  been  excluded. 

A  number  of  important  tributary  valleys  having  easterly  or 
westerly  trends,  join  the  valley  of  Taku  arm.  The  more  important 
of  Uie>e  are  ocoupied  by  Tutshi  lake  and  river,  llacine  lake  and 
creek  (Plate  V),  Funtail  lake  and  river,  Talahu  bay,  Graham  inlet, 
and  the  extreme  upper  end  of  Taku  arm  and  the  glucial  creek 
emptying  into  it.  These  are  all  steep-walled,  U-shai)ed  depressions 
and  much  reik-mblo  Tuku  Arm  valley,  differinif  from  it  mainlv 
only  in  being  narrower.  Those  of  the  tributary  depressions  that 
contain  lakes  drained  by  streams  into  Taku  arm  have  had  large 
amounts  of  ({laoial  materials  depi>9iteil  in  them,  which  have  daiiiuKHl 
buck  the  waters  above,  forming  lakes.  In  addition  to  these  large" 
valleys,  a  number  of  smaller  streams,  occupying  less  iironiincnt 
depressions,  have  hanging-valleys. 

The  U-shaped  steep-walled  character  of  all  the  main  valleys, 
and  the  reverseil  slope-s  of  many,  causing  lakes  to  form  in  thcni, 
are  due,  mainly  at  least,  to  glacial  action.  The  upwarp  of  the  dis- 
trict, previously  discussed,  gave  the  streams  renewed  life  and  energy, 
and  they  imme<liately  began  vigorously  sinking  their  channels  in 
the  uplifted  surface.  Throughout  the  area  deep  V-8hape<l  incisions 
Were  rapidly  made,  and  these,  in  Pleistocene  time,  were  invaded  bv 
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Bl«c...r.  l-r..,n  tim  .....untuia.  ..,  ,1,,  „„.,1,,  ,.„.,h«.„,  „.,1  w,„    „l.,.l, 
have  i.rofoundl>  off,..i,^  th.,  t.,,«.Kru,,hy  of  the  .li.tri,-t. 

\Vh*,.  ..  l,ro.J  i.*..h,*t  covef.  ,  .lUfriot.  it  modeMt.M  ,h^  , 

•rr.,.h,..   future.  .....l   r.,!,.-..  ,..„   r-li-f.  I,,   ,.r.„li„»  ....u,,;.,  ,^„ 

.I.ff..».nt  kind:  the  ,ul..r.tr,,«m  «r...u  ,„Hi„,„i„  .hWr  .,ve,.  ..hurH.t.r 
u,mff..U..|  by  ic,  while  ,h.,  vallf,«  a„.  uid^ne.!  .„,1  J,.,^„.«,.  „.. 
m«x„„un.  off...t  k-ing  pr.Mluc-e.i  in  areiu.  «hich  h.ve  Wn  ,.roviou-lv 

prepaml  to  rec^-ive  the  ic«  by  havi,«  .|... y,  ,ln  ,,lv  ma.l.    i,, 

whH-h  tfK,  ic,    ..a„    .....rate.     Taku    Am,    l.lt  i.    believed    to  l,.,v.. 
l-.n  .o  ,,r«,mrud.  ....d  in  it  V-sha.^xl  valley,  have  \>eon  tran.f.,rM....l 
-nto  w.de.  d»*,..  U-,haM  depn>-.io„,,  „„,|  hatiKin^  vall.y,.  ,.ir,„„. 
roche.  moutonn^.  .nd   other  well-k„o«„  glaoi.l    forn..  have  1-v,". 
(iroduced. 

Jne  main  valley  glacier  in  the  distrfct  moved  northwur.i  through 
laku  Arm  valley  an.l  wuh  join^l  by  „„„ller  b«li..H  from  the  lrib„t.,rv 
valley,  fro,,.  ,1...  ,ou.h  ..nd  we«t.  A  .■on.iden.ble  ton»n.,  „f  i..,. 
nioved  ea.terly  dcwn  the  valley  occupied  by  .he  extreme  upper  r„d 
..I  r«ku  arm,  and  a  similar  ImkIv  mov..|  i„  «  partly  ,,i„„,i„„  .,,„,., 
the  valley  of  Fantail  lake  and  river.  u„d  wa,  in  tun.  join„l  bv  i.v 
mov.ng  northward  down  the  valley  of  Highom  creek.  Other  v.lW 
Klacers  ,„oved  westward  down  the  vailc.vs  of  Kacine  lake  and  or,  J 
an.l  Tut^hi  lake  and  creek.  The  main  ice  maw  in  Taku  Am,  v«ll..v' 
d,v,ded  at  (loldon  GaU,  .Plate  XVI).  and  a  ,K>rtion  moved  eastward 
«lon«  the  valley  of  Grab..,,,  inlet  and  joined  the  greater  glacier  in 
the  valley  of  Atlin  lake.  The  ice  thus  all  had  a  general  trend  n„r,b. 
war.1  as  the  water  ha.  to-day.  but.  similarly,  many  tributarv  ice- 
«treams  moved  i,.  variou.  directions  to  join  the  master-valleys. 

In  addition  to  beiuK  mainly  destructive,  the  glaciers  also  acted 
.1,  a  constructive  capacity,  and  contributed  vast  amount*  of  morainul 
«n.i  other  materials  which  in  places  <ieeply  covcre,!  the  floors  of  the 
masfr-depressions  (Plate  XVII).  The  waters  of  Taku  am,  .m„I 
Tflinsh  lake  are  impo.,„de,l  by  Klncial  materials  deposited  in  the 
valley  of  TaRish  lake,  an.l  all  the  small  lakw  in  the  district  occupv 
reversed  glofK*  pr™l„c«y|  partly,  at  least,  by  Klacinl  debris  deposits  in 
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iIm'  limir  tmrtinii*  <>('  ilnir  tiilli->>.  It  itiii>,  Iimui-vit,  \»-  |niaoil>li>  ih^it 
tlii>  iri<  iiIdiihIiihI  il«4'|M'r  iiitu  tlu<  tiiiili'rl.viiiir  iHNlriH-k  mIhiik  n<riitin 
|H)rtii>iit  of  foiiiu  i'liuiim'l«  than  hIhiik  otlicni  nriil  »•>  i'iiiimhI  r<>vi'r«4Ml 
iil<>|ifii,  liiit  111!  priiof  111  iUi<  litt«  Irtfii  >ititaiiu-<l  uikI  till-  I'lii-i'M-cin' 
•  k'|><'i>t«  uri>  iilwu>4  in  rviilcn<'<'  Mt  llii<  foot  of  I'ltch  l«ki'.  Thtt  |t<>«i- 
liuii^.  niiw  i)fiiu|ili.|  1>>  llii'"«>  IxMlitu  111'  wiilur  ii|>|>iir<'nll>  ri'iin-m'nl 
lliiw  iif  tli«*  luat  tiilitfiii-o  lit'  thi'  ri'tn-uliiii/  ici'  wliii-li  tinull.v  ni-'linl 
«ii  rHplilly  tluil  ill!'  i|i'|ir«'"iim<  ilnl  iint  Uu\f  limi'  t"  bfi'imni  tiliiil 
vritli  k(lat'ial  |iru<liu*tt. 

Ilaiijiinii  Hitttliom  nf  Triliiiliini  I'd//!  i/«.- -Tin- •nmll  ntfiMtiti- that 
fr»viT»'  |Mirliiiu«  ut'  tin-  |i1iiIimii  mirfufi'  How  "Vit  thi'  u|>laii>l  in 
vviili',  lltiriiiK.  i|r|*r<i><ii>n4,  »ith  i'iiiH|>iiMitvi>l.v  Ki-nt!i>  Rrditifiit<>,  hm 
lit  ih'-  ri|(rr  nf  till'  ftfviitiil  iihitt'orin.  llif.v  |ihiliKi'  <»ilih'iil>.  hv 
■.uc'i'i>«iiivo  full*,  ihrmiith  irurtf-liUii  iiiciiiiiinii,  t"  juin  ilu'  nni«t.'i- 
utri'iiin*  h«li>w.  In  othir  wunN,  Urn  trilmluriii*  hiivo  hiinifinjf  Talli-v^. 
itiiil  ihf  smalU-r  tht»  uto'uni  thi'  nion-  it«  viillfv  i*  hiiiii{inK  ahuvc  tlu' 
tiiiiitiT  ili'|iri'>miiin. 

Many  uf  thi-  -nialliT  "itrciiiiK  liiivi'  imly  will  nii'ltnl  the  wulU  of 
till!  ina«tt.>r  vaUi-yit,  ami  st^vural  on  I.iinnintr  nimintain,  Stovcl  nioun- 
ttiln  (I'lati-  IX),  Hale  niiiinitain,  aii'l  nthiT  |>lai-i"'.  fall  [ino-ipit- 
oinly  ini.rti  ihiin  -,'•<«»  ffit  to  juiii  thi-  laritrr  iln-aini  hniuw.  Ono 
liurticuliirl.v  »trikini{  exanipli'  <if  such  u  vulli'y  ofrim  nn  thi-  »<''t 
fui'R  of  the  hill  jil»t  iiiutli  iif  <iiili|fn  (iiitc  an.l  t'liciinr  Half  inoiiiitiiiti 
(I'lati-  XXVt.  Till'  ianfiT  vulliy-  ,  I'h  an  that  i.f  Limning  irt't-k. 
Ihivi'  ln'cn  (M'i'ii|iii'il  hy  coii-'i.li'rably  laririT  i' i'  ami  watiT  strcaiiH,  iiml 
till'  lianiiinK  rt'lationship  i»  li-"<  pri'ii'iiim'i'il.  ItiifhiTii  iTi'i'k  i^  "m' 
1  I  till'  liirifr^-t  crii'k*  ill  tlu"  ili<trirt  d'lati'  XXX  I  ami  at.  it-  juni-timi 
with  Kaiitail  riviT,  alrmut  no  liaii({iiitf  ri'lation-^hip  i*  notii'tuhl'.  All 
urailations  l>ft»i'cn  tlu'^c  ilitTiTrnt  roiiililinns  an-  to  ln'  fi.au'l. 

V'ariiiU-*  cxpliinations  Irivt;  hcfii  nlvaiu'cil  to  ai'<'oU!;t  foritri'ani- 
havini;  hanging  valli'V-,  ami  nitlinii^fli  a  iiuniliiT  of  cnintM  sui'h  a< 
I'ortairi  striK'tural  t'riitnri''*,  nu'iimlcr  i-iit-otT,  rtr.,  iiiny  acoonnt  for 
this  plicniinii'noii  in  imliviilual  loi'iilitii-i  or  oa'^i'*.  '»tii!  wlii'ii  it  i« 
iriiitTiil  tlirc  iRliniit  a  ili-itrii't  the  hantfinw  rclutionsliip  hu-  hi't-n 
ili-ciiv(T('(l  to  I"'  ulway^  in  some  way  .liii'  tn  i;!ariation.  In  I'.i- 
foiincxiiiii,  it  ha«  ln-cn  '*u»f(r '"''■'I  'h  '  -iii'i'  trilmlary  Viiilry^  ni  • 
more  (ir  less  coniinoil  nml  liightT  that  lartii-r  iloiirrs-tiotin.  thi'  \fi 
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•..lUl  rm.in  L^BPf  i..  il»„.,  «i..|  ,.,.«.,  tUr,,,  fmw  »,,tor.„,Hm 
•r.4  *i.i,«h- rii»»  .*,i„M-.  oluk-  !(«.  (.-«r..(i  *)r«m  lrm,rn[  ,*.  ,  |m„h..| 
l'.*.|».tr   ..    thl.   ,«,.U,wl,.t.    M.«N     «.„,,    a   H    l#   t..    •.^..MH,    f„r    tiw 

•I.  (« <  f».'itnr  tlw  ii.»ril(  ili.i,  „„  iiw-,«.  (Wm,«  Hi,.  ...«i ,  j 'u*  4.ii . 
»•'•  iiiMHir  »<,  ...lij  iriii-  Ht  l»tii)  ,%rm  Im  i»  «lfU..u^|i  n  u  ,'||i,i»,*»|  »., 
«lo  «>  in  •■••fiatn  ..ifaar  l.»altii«  ' 

li>  Uu*  liialrii-t  ll«.  tmiisiiiK  Mi«ii..n.(ii|.  i«|>|ii<ar<  i..  I..  i|.u  hmuhU. 
■I  U'aai,  1.1  !(».>  tf|».i..r.  lit  III,.  HUfU't  *tf||..v4  Im'iiw  ('r.-k'.!  «ml 
.In-iMu^!    tb«ir   .. ,111.11,    ,.,        »1|.    |„    Ih,     ,,,|,.,„    ,h„,    ,1^,    1.,.^,    ,^,,. 

iiim*  ..f  ut.<  trtl>t»Urv  i^    r,    -,..«„  w>-ri.  ,„(,„.|v  jiUnwl  «»«>.     Mimv 

1^  .li.m.t»-«r«ii'*  of   il ,..  ||„.  ifihuinn    .tt»N.u,..   .Ml   .•..iniiiB  i., 

Oh.  ..Uj..,  .,1  tim  imnnil  >.ill.y.,  tiill  |.riiu)pl„ii.l>  ,,v,r  ilH-ir  i»l.fU|.» 
,iU.iiil!.-.i.^.,.i,.«t   „    i|.   I  ,  j,.,„   ,|„    |uk.»  .„  Un,,.,  Mr,.i.m.  M.m 

Thf  Univr  IIn>    ir  m  m  rrtLiHnry   »(.||..>,  t|„.  «,.,r,.  i„.«rl.v   »ill 

'«"*'  "»»•'  ""^•l'  •••"  I"""  »«••»•«  |.a.v  witii  U,.,i   11,  ,|„.  ,,„^,,„  ,!,.,,„.,. 

Moii,  ,,...1  ....it^-iiah-l-  th  I,™  .),..  .,..,j|,.,  ,rtii,.,  ,.  |,.f,  haiiumn; 
•ii.l   wli-r,.  iwri,  „,u»'  ,.r..|„  ■      ,  ,|,.,r..   ..  ,„.   (...iitkiir  n-l.iti.m- 

•>ii|'   rioiilttiwr  friirn  7    •  iali.n 

'  <'.|iM"i,  -  rir,,iM.,  j„  „,,.  „^  ,!„  |„„<,  prmMimnii  ri«i|  fhara.'i.-r. 
i.ii."  f..«iu,*,  „r  Ih..  «',«.(  Uui.K.  ,.„rt  ..r  Uh.  .J|.tr..l.  Iiui  „ii|>  «  f,.« 
•••r,.  „..i.,|  „,  ,|„,  Yiik..ii  nnt.,11.  iK.ru,.*,.  Hiiii  iihH.t  (,l  t\um0  nrrxtr 
•r.mii.l   tlw,  .iimiiiiN   ..I    IukIi    ii„livi.luu|    tii,.uiieniii.      U„     Uimiinf 

mill   l-uUpfly  tttDUntNiiM  atuj  flpM-wtM-re,  w«||  |.n*K  fv...|  eirtju. 

u-t,4,  l.ut  tlM'«-  If.  hfriill.N    ..miiiiii   iitfl..  <,r  n.i  iclHimt  ii--;   iiit».,.. 
.•«.  h  n.  ,1  rill..  I,..M.  „  .mull  luk.-  «tii.-|i  i«  ^nH-rullj  in  tii,.  pr-. 
I»if»ir    rB<liiiiii.-.|,     l.,v     iiriiimirv     ..m^ivu    MitiMificii    (Platu     ,. 
N.iiffr  llw  Cm. I  riiiiif...  I..,w..v..r,  ili,-  rin|u.'.i  r-.iitHiii  iiton-  i. 
••ii<|N.     .,11    Jiii.uH.T    iii..u,it.iin     Ih    partly    HUM    with    it    .lurii,^ 
•Ml tiff  .vi-ar. 

A-i  tlio  f,.*.t  Kuiuf..  m.iiiutuiii,  iir..  apiin.aclMHl,  .inpi.!.  l.o<.,.ii,.. 
m..r»-  iiuim-n.u,  ,iti.|  nlmMiil  i.v  m.-r,.  uu.j  more  pl.-iitifui.  until  tlif 
w^'iU    M.-Wfllvn  ulu.i.r  it  .11.  ..iiiit.TitJ.  whi.li  ov.rridfs  all  but  tlw 

^■ftipr  iMiikii  am\  spur*.     Th<-  .  inpies  < nr  «Miiii,i  tlip  rii»fif.'.|  .iiiii- 

iMit«  nii.l  iilonu  t!u.  .i,|,..  ,,f  tlu-  Miri..ii.  rt-itt.'..  iiii,!  ..xc.iv.iti..ii  ,■„„■ 

'<i«[».N..I  y..  J.  ••  Kr.itiir.*.  .>t  ;il|iinp  tenrrr  Jiif  u,  uhi.iiil  protf-r- 
liiiii.      'intg.    .lour.   S..|  !  .   luio,   p,   317.  1  n'li-i 
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limii'x  l.ii.kwiml  .,ii<l  .lotttiwiinl  'iitil  il iniiir  wiill^  frmii  o|>|><i^iio 

-i.Ii*  oi  ri.lK*-*  aii.l  m-^u  ii.«-t.  Knif.-liki.  urKt*  and  nwllc  •um- 
niit*  nr««  thim  priMlucfd.  m,.)  the  l<.iK.Krii|.li.v  iixxuiiii-h  iIio  l.vpii-nlly 
frii.vi-,!  „r  frt'lU'.!  iis|.(<t  «.  .Imrn.tiri-tic  of  the  (V,,i,i  riiii»rf  ( I'Inte 
XIX). 

Farrthil  FormK.~V],i'  Kn'iif  tia-H's  .,f  {,;■  in  ttic  m,in«T  .l<-pr«i- 
"ioiis  planiitrd  thu  vulli-y  sIoik-h,  reducing  all  projecting  apiinj,  ri.lge*. 
ftp  ,  nn«l  lirinjriiitf  th«'m  info  uliKiiinnit  to  form  in  niHn.v  chws  (|iii*<> 
rouulnr  walk  Sin<r  the  <lo«.  of  f|„.  Kl„.'i,il  ..ik.cIi.  the  numeroui 
Hinull  irilmliiry  KtrciiniK  from  tlio  tiiiliind  linvo  U-on  outtinif  rlmnnrlrt 
Ml  tlicsi"  Willis  and  hiivo  licrn  i-nlnrtfiinf  tlio  pn'-Klnciiil  inoidions  in 
lluni.  Tlir  r.-iu!l  i«  thnl  niirnorou''  V--liit|ini  tr<iicho8  arc  i-uf  in  tlio 
-t.-«'|.|yiticliin'(i  vall.v  ^lop  s.  aii<l  iHtwrrn  tlicm  nrr  I.-fi  fnrotti-d 
fornu,  ••arvpd  on   (lie  vallo.v   wall-   iPJiiio   \'X). 

Thf«"  fiiitiircs  aro  .(nito  proin.iiiiir,!  alonfr  tlio  hrad  of  Takn 
arm  (I'lato  XX!)  and  arc  of  <'oninion  iK'inirn'ni'o  in  tho  ii|.|ior  por- 
tions of  till-  various  fj-ansvcrso  vallr.vs  lending,'  from  tlif  wost  oward 
Taku  arm. * 

'J  I  irarcx.  -Ttrrnrv*  art'  of  sonicttiuit  raru  ocourroiife  in  Taku 
Arm  licit,  lint  a  nnmlicr  were  Motc<|  on  tlic  «c«t  .-ido  of  Takn  arm  in 
llic  vicinity  of  the  niuiitli  of  'J'litshi  river.  'I'licy  ran^i'  in  elevation 
from  10  to  :.':.(l  feet  aliove  the  arm  and  are  eom|io8ed  dorjiiliantiy  of 
line  weli-rontidcd  materiaU.  Similar  ferriiees  are  of  common  orcnr- 
ntiee  in  most  of  the  main  valleys  thronfrhnnt  tlie  Ynkon  Plateau 
|iliysioj.'rapl;ic  ;rovinec,  unil  Imvu  heen  deserihed  hy  a  nnmher  of 
writers.' 

The  orijrin  of  these  terraces  is  somevvliat  in  doiihf.  Dawson  and 
Spnrr  consideMl  that  -iili^i-inicnl  to  Ih.  uplift  of  the  Ynkoii  platean. 
;uiil  aftr  the  valleys  h.i.l  Imk- .nio  d<H'p!y  tremdied,  a  guhmerjfence 
•  ■■■cnrrfd  in  late  I'liiiconc  or  I'leic^tocene  time.  The  valleys  are  thus 
thoiiulit    to    liiivc  luN'ome   iiartly    tillcil    with    irravel<.    ^ands,    silts,   etc. 


'  Iliiwsriii,  «i.  M.,  Trans.    Ituv.    : 
•l«-tl.   iH.   49. 

MrCiinni-ll,    '..    li.     Ann.    h'l  p 
t'l'.     t7l>-JM). 

'  l!us..ll.  T.  C   Hull.  (ieol.  Si-  .  ..)   Amir..  Vol.   I.  p.  Klit. 
S|iiiir.  .t.  i;..  •■  (iiMiloifv  iif  tin-  Yukiin  (Jiild  ili»tri(t  ":  i:ii;l 

Hop.,  r.s.  liini.  Surv..  rt.  in.  iMti-ic.  mi  •j(;n.  2119. 

Ndrdinskidlil,  (Ml,,      'nil'    AnuT,  dcol..   Vol.   XXIII,   jip.  291-292. 
HriMik-.  A.  II.,  I'i.,f.   I'i,|Mr.  N„.  45.  f  S.  liml.  Snrv.,  V.m.  p.  Jilt; 


'■illl..    Vol.    Vlll,    Sit.     I.     1K!HI,    pp. 
il.    Snrv..    (.'iin.,     Vol.     IV.     ISSK-K9, 

nth  Ann. 
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ai 


.\ff-r    .1   i.rii-f  r-  rii«l,   .UhI,,,!,  .•mi.|itt.|,r..l.   „,„l   «.    tl,.    ,ir.Mi,u  .mh 
•li.wri   thf.injli   ih..  i|.|.ri«.  <i*rrH<..   »,^.  Irfi  .  hniriiiB  i..  tli..  »«11.) 

"nil".    Il.r   allK'iiliU   .,1'    tl..     ,iil»i,!fi..«   Kn<l  mplilt   tH  iiiK   iiiili.'Hloil   l.y 
l(»'  !•  rruii  •. 

T»i«  |....iiil.iii..(i  »t  u  .iiUniirifii.'.   iiiiii  .iil-.-.|mtiii  u|itifi  at>i>.  ur* 
I.,  iliu  wriitr  111  l»  <|iiii>'  iiiM'ulUI  ii.r  I..  I'xi.lttiii  ilw  uriiriti  ..i  tl.. ... 

t.  rrM.r.      It  !■  irii..  tl.iif  H  .-.ftH,,,  iit„..:iii  .,(  u|.iil't  li.K  Hrr.l  in 

w-j-nl  tiiiM'«  mill  iji.i.v  U  .(ill  III  iTiifrf*.  a»  iioii' nirl  l.v  .••■rlain 
r-i'k  lorniiM-it  ,tU,nii  Wik^u  riv<  r  al.i.n.  !)■»«,. n  ,iii,|  i.JiuwhiT.'.  lui 
th.w  H|i|»Mr  t'l  liHVr  hii<i  an  uriuiii  ijuiU'  ili^lin.t  lr..iii  ili,  tfr.Hil, 
•BM'I.  iitiil  m1»  tirrun-  whirli  rl  iirit.  li-ri/.  niniiv  <.f  tli-  vM>\-  •.( 
iioriliiTn  Hrili.li  ('..Nuiiliiu  ttii.l  Vuk..ri.  In  wIi.,i.v,t  manM.  r  ttir 
t.Trii<v.  »,rr  fi.rm.-.l.  tli.y  mn-i  Inn.  nrliriiial.  .1  .iurt-  tdo  irlarkl 
liriiid,  i.thirwi*-  tlio  mlli-v  Kla'-ivr*  h.miI.J  Iuim-  i-nlirelj  .i.lit.^rHi.Ml 
tin-Ill.  If  i»  liirlliir  •viilotit  (hilt  ii»  Uhnt  iinioutif"  of  ni,itiTi«l  lul^•• 
U..II  .l.-|i.«,i|„l  ,|,  ||„.  ,.,l|,.>.  .iii.r  tflii.iiil  tun.-.  ii.  III  iiiiiti.v  ,l,.|.r.— 
►  i.mii,  niich  an  bIkiik  ttio  Whii..  !•«,.  ,,„l  Yukon  railway  betwwn 
t'urt'n.w  iiii.l  Wliiii.hiir-.'.  iir..iiii,|  Annif  lakv'.  iiikI  in  pin....  iil,,i,t. 
Tnk.i  iirni  iI'i'mi-  XVII),  ih,.  <  .}!.  .  H....r  i«  |...|-li..|>.,|  ai,.l  miiniirlx 
r.iiiKli.  and  |.o»inx*f»  itill  tlit-  .•liiirui't.fistu-  npfK)araiii-e  of  a  »urfii>t' 
thiit   liii-  is...|iitl>    liiii  ..mtIiuii   Iiv   i..... 

Br....k|.  iiud  ..th.rt  U-iw  dupjiomhI  the  luruci-t  to  ho  Jut'  to 
I'liniiU.-  in  111..  ,r..-iv..  |>..w..r-.  of  th..  slrfiiiii..  un.l  in  plu,,-  >\,\-, 
HMifur-  I..  I...  till.  .  l.iit  in  Atlin  .li-iri.f  im.l  ..th.-r  iH.rti..ii.  .i  Viil>..,i 
fiTritory  wh.r.-  the  tirriKv^  rm^h  hitfh  up  on  thv  vull.-y  «iir.,  ij,,- 

thcory  .•alls   f..r  th,-  f.iriii.r  ..xi.!.! .if  vn.t   amoiuil-  ..f   iimt.  ri.il 

over  111..  |.i.,..<.  lit  valley  a...,r^  wlii.li.  ».*  .Ii..«n  h1».v,..  .•iinn..f  W-  the 
.  ii«.-.  ill  -.nil.  I«...|ilitics,  lit  li.)i.t. 

It  hii*  l.,..-ii  a!-.,  siipp.-.-,!  tliiii   il,..  ;..rn    ,  .  „r.-  r..'lK    r.-iiii,.in'- 

"•'  '"''■'■"'  "  "r^'i".'   f..rni..|  iil..i>i.'  tl 1^,..  .,f  f||..  v,il|,.y  glaWer-  iiii.l 

tiiiil  tli.y  ,.oiisi«t  fliii,  p„rll>   ..!   t:r..iiii.liip  ,|.g,ri-  , muI.it.Hl  l,y  tli.. 

l.v    ii-.lf.    iiii.i    piinlv,,f  iiiMlorialsthiit  r..ll...i.|..«ii  ili,.,i,l,.hi|U    fr.,,„ 
iil'.'M..  iiii.l  (.'iitlHT.-.!  iil..tiir  111.'  iipprr  ku.'I'h.'.'  ..f  th.'   ic...     A-i  th..  i...- 

ntn^iil..!   aii.l   .-I !   at    »ii.-< iv..K    I,  .v.-r  .•l,.v;iti..ii,,  utli.T   ;i...:  ;i,iu- 

>ti,.n^   «oiil.1    t,.,i,l    to    form,    an. I     th,,...    l..ft     „l„,v,.    wiiM     r.'m:,in 

M„ '''","■"*■';  u""      ■■"■•'•■•"■•"    'ii-tnet."     .i..„l,    s,„>      Hr.n.t,,    IVpt     „f 
Mil..-.  (    .11     (M.i,,,  ,,    .\|,    ■)!     |.||2,,  .     •      |., 


•.ili 


ai..>t.i>uicAL  iUnriv,  can«i»a 


til  tltt>  liirm  >>f  t>  rr.i' '  <      iiiMi'>t{  f      'ix-*  ialtc«   mmII*      Tin*  rmmt    \mt- 

•  fli'iit  utiil  I  rutniiiciit  I.I  'li.-  I.  rr>!   ■'«  wfnil.l  t|iii«  itmrk  <•!«•*»><. >in  at 
will  li  thf  i-i'  iiiitirii  Miiiil  '    'I'Liiii  .:|i.»i»ti.,ii«  fitr  PdfiiiUiniil  .   lontf 

III  ■fflmii  VMlif>.  i»l»ri'  ti..'  tftttti''''  li4%f  '■•It  |>i"irl>  pr. 
«-r\>i|  ii  i*  ilittii  lit  til  .Jis|>ri'Vi'  tliiK  ilHuir^  llovi*vi<r,  »t  |i»inl>  m 
Whi'iiloii  ili'trii't  iiiiil  nL^tiwdor.'  iiitilr  I  iih<ti'tV4'  riiit't.>|i|»>.| 
t><rrai>n  a('i'ii!.,ulii(l«iii«  rt'triuiii  in  the  niiiiii'i*  ..f  ihc  irilnitar'ca,  >nJ 
luliti  i  mil  lf<i»h  with  til.  ,.|«i>«  „t  ill,  wnlU  of  llir  iim-lir  vuUtiy 
If  llit^  t.'rriitv«  ,  riKilull.l  ijuit  lu  ii€i  aotiuii,  i|i.>  ii*  wuillil  aU<>  have 
in\.iili',i  tl.i  Miniiitf  .if  i||.  tt.liiitariis  iih!  till'  tiitirr  li.w.'f  |H.rlii<h> 
iif  AiK'h  u.iiilil  tiiii   iii.w  .'on'iiiti   rial  t'l'iHsi  iii'<'iiniutiiliiiii«  ' 

It   |lu>  wti'iiK  «'W..  Ml.  ,1-   -      »»*l«t  In    Ni.nl.  i>-kj.i|ij  mill  ..iImt., 
thill  lliH'  l»rr, '!'•  i>t\'      .iiiiiiiiiiiiv.  ill  !•  ast,  laki-  liTf.iif»  itnil  ^  pn" 

•  lilt     «l|l'l'«-l-i  .ll'Xlltl   •II.     ill     Wlll.-ll     lilt'     «lltif      .|i.,m|     111     ^Hi-tuhli'llll 

tiitlH.  'riii«  riilU  f..r  II  ilitininiliK  I  ill'  ilriiiiiiiifv  .\.f.|ii  «iiiii''n  li.r- 
ui.'iiif  till-  l.iw  r  Viilt'ti  riviT.  \-  Ihi  '•■rrniH-.  iinlinii,  tli^ii  tli.' 
|i«»ri"<l  of  KiilitiH'rirrii' I  »ii.  hriii.  thf  .l.  miiitr  »ii«  |ir..l.iili|»  i|iii> 
III  ur.  uiiiululii.if   III'   iti>  i.r   .'till  r  ylu.'iii!   tu.iii n.iU. 


All  itii-  Wall  T»  '  t  r.ik  I  Arm  U  it  .Irani  ihIh  Taku  arm  mil 
ari-  llirii.f  ium.-,\(  .  [lir.iiiJtli  TaiTi-li  iiik»',  Mur-li  I  ,  ii%  l^'V*.-. 
riMT.  uii  I  Vuki'M  ri\iT,  t..  tlic  Aritu  m'ouu.  :  luu  urm  i  ■■iijii.'.  a 
iiinliaii  i«i^iii.iii  111  ill.'  .Ii-iri.t,  i»  III  111. .1.1  I'll..  -  irmii  Ij  |..  j  mill'* 

Hi.l.-.  aliil  l.iU  u  l.-iiKll.  ..|  al'.'iil  .'I'.l  lllil"'-  III  w  hi.  Ii  iIm-  mj.j..  r  l.'i  lllili'- 
li>'  ill  i'  w  -li  (  ..liiiiili  Willi  till.  I  \ii.|iii,  li  ,.t  ilii.  i.[,r  "  riiiU-« 
wli.-li  ir.ii.l.  r.,.|.rli.  t  1     .  iiii  I,. I.  1111  almost  ■In..  ii'.rtli.T!>.   .  ■  ■  r- •. 

'iruli.iiii  liili't.  hIu.Ii  1-  111  mill..  Iiitiu  aii'l  al"  .1  a  iinl.  wit  . 
j.  .1.  Takii  arm  tr"iii  ilii'  .ii-l.  at  tinliliii  ( ialiv  Tin  natii-  .it  At  m 
laki-  .Ir.iin  tlir.'in;li  .Vlliii  ri\iT  iiiiij  liniliatu   iiilri    int..    I      ji  iirm. 

Til.  |Titii-i|.., ,  l....li  -  ■•(  M.ii.T  111  til.  i.-trii'  an-  K  iuar.  N'..'-.iii, 
I  i'lUuil.  Ka.  .11.'.  ali.l  Till  '  ;  lak.  -,  win.  ii  an-  ill  lilii  •!  'iiln  'f.ikii  arm 
I'V  rapiil  -trriim-  ll.nvtiii;  i  i.r..iisjli  i-liaii'a'l-  .ii!  l■tlli^  ]\  in  ijlaiia!  ainl 
|H.^t(.'hirial  .l.l.ri-".  Tin  iii..ri'  iiii|ii.riiiiit  -lr>  a>'i«  an'  lli..-.-  .Ir-iinliiT 
l!ii'-i-  Ilk..  1.1    alii.li   1  .iiii    il   rivir   i-  ill.-  1    ni.-if       In   a.Mii  :..ii.   I'.n; 
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.,.11.1  i«t,  „„.|  |,«„  i„  ,u^  „,„f, ^,^,^,  _,, ^^^  ^    „_^^ 
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"''"''  '  "'""•' "•'  ■""""•'•'   VMk„„  I....  I..,.,.,  .,.,1  |„   „„„ ,1 

"•""""''"  '■''"   "'"".....r..  r.   ,!,.„,  „  r..,lK   ,.      |,  ,.,,,,.„.,. 

''""""  ""    '•"'>    ""'•   '"•■■  •^"'"   ">    I-"-  I    I-1-.  „r...,  h.,M,l„..- 

«.r..  .,..|..n..|    .„   .,„„.,  .,,^.,.  „„.,  , ^_,_,   ^^^     I  _^_  ,^_^   ^  |_  _    ^^ 

"  '■  "'• '"'"•^•■'l  '!•■>  'I j..,i,>  ..,  ,1...  «„,|  .,.k..r,  ,  ..^ ..., ., 
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' '■'■•    "»>"••'.    'I'-    "„    r I «.,.  „f „,    „,„ 

"■■"'  '■■"'''•■  ""■'•' -.....„.,„,.  1,1.,,,.,  I..r„..  ,.r,,,..r 

"'      "'  """I"'' !•    II-     'r,,.  .iMrii.a   ,iMl,„..„r,l,|..   ..,,.„„.     „    , 

l-riM,.,   ,   rrn.,,,..    ,1,..,    ...    ..  „    ..,„„,,„„ „^^.,,     ^^^^^^^  ^    ^^^^^^^    _^^ 

IliU  i.\ 

^^,,    "' "'■•  ^-""    '■ "•!    ^"^•■M  r.,U..    »,..,..„„,r,„,..i  ,..., 

^^'""    '■"*"    • •■    ""•'    -' "   ^'    ».,r.     ,.l.„...|    ....    ,1,..    ,.,„,„„.,|., 

""'■';■■■"■'" "">T.-M„„ .,.,„„„  ,1... ..„,„„..  ,.f  .v,i., 

KiC'Wii. 
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'"■"'"""      ■•'      "'■■     ■•*•'"      ""r'-r , I.,     „„.r.       ,-      ,1 , 
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,H>tiM,|l   A|.    M'lt^l.^,    t  ANAliA 


i>  iiirliiK'il  to  Im'  ilr.v,  ultliiiiitfl'  ».uv>il.v  ^iitli.ifiillv  -.1  !••  t«.  I.riui'l 
^>  nil  .iriii. 

\'i'g((tiiliuii  111  iIk'  I"«Liii'I-  1-  liiMiii.nii  Mini  ii-  ijr..wlln'Xfrt>niply 
lajii  I.  rill'  K^owiiiK  siii-Mii  »i-<iii»  »li.  II  III  iiiiiiil'cr  lit  iliiv-i,  liiit  till- 
I-  ruiiiitiTliiiliiiH't'il  !i>  the  liiixtli  (if  liiiif  llir  mill  rciiiiiiii-  aliiivo  thf 
Imri/nii,  Hint  tlif  i-iiiii.iM|iii  lit  iiunMiM'  in  llir  iimiil"  r  "I  limirit  of 
iiiM)liiti(iii.  Willi  fniil-  I.I  ^.•\.riil  kiiiiU  (..■.•iir  iilfiililuhy  iiinl  ||r.n\ 
I.I    inrui'    -1/1.      A^riiiiil    ri'    Im-    ii.i»liiii'    l.icti    ■"  r    .ii-i\    iilli'iiiiitcil. 

I. Ill    KllrNll^    itllillllllf    lllu-it    III     lllr    1 II     Mlliilii-    ..I'    Vf^ftlllill- 

H.Ti.  -It'll  ill  .'■  iTiii  |iliiii-  anil  :ill  "  rc'  .lniiiR  ^'ry  "'H  ."I'l  '•"'"• 
I.iirid    '■..(, juriililv    witli    tin..-"'   -.'•ii    m    -i.iilli.Tii    It.-ili-li   < '..liiiiiliiii. 

I'lic  riviT-.  iiii'l  i-rii'k-  Kiiuriilly  i.|mii  ihiIv  in  Miiy.  Imt  i.ii 
...iin'  ..I  ill.'  liiki'ri,  ice  ri'iiiiii'i-  iiutil  the  tir-l  w.-.k  in  .tun..  Sjii.-k 
rtiitrr  «lri'lclic.<  frt'c/i'  "\<T  iiii.\  liilir  iiltiT  tlii'  liiiil.ll.  ..I  ( JitoliiT, 
liiil   -i.iiii'  ,Vfiir«  the  river-  .iml   luk<>ti   ri'iiiniii  ..|i<'n   tiiilil    i  >i'i>'1iiUt. 

Siirliii'i'   pliirrr-liiiniim   i>|ii-riilic>ii-   iiin.v   »:i'iiiriill\    l.i    .■ ni-iii-i'.l 

I'lirl.v  ill  Mii.v  mill  ii.iitin.inl  iiiiti!  iilmiil  lln-  tir-l  ..I  N..vi'1ii1..t.  aii.l 
III!  uutrtiik'  iiiiii  surliir,'  wi.rk  in  roiiiu-xiini  with  iiiiiiinu  ;m.l  -iinihir 
iiidiistrii-'  iiui.v  lif  I'oiiiliirtrd  l«ir  six  ini.iitli-  in  ili  vmr;  iiml  mi 
lu'eiiunt  of  the  loiiK  <lii>>.  VMirk  mii.v  I"'  iiirforiiii'.!  iliiriiiif  a  ••mi- 
-iiliTiilili'  iiortii.ii  of  ill''  -iiiiiniiT  1..V  niu'lir  j-  "rll  .i-  "\  iiii>.  uillmnt 
llie  iiiil  of  iirlitii'iiil  li(.'ht. 


FAINA   AM>  II.nKA. 

Till'   viilU'>-   ;iP'   p'Oirallv    wil    f.'iv-l.'.l,   lull    tr.'.--'   of   iiny   I'oii- 
-i<l.rabli'   sizo   iire    not    i-uiiiuionly    foini.l    iimre    tlnni    .'."i'    fiet    iiliovi' 

till'   viilluy   l.ottoiii-;    Imwi-vvr,    in    > '   liliU'c-    tin'    foivst-   oxtviul    t.. 

I.r>ll0  fi'if.  iind  (inite  liirsfi'  Iri'fs  wiii'  l.«.;iul  in  -ohh'  slii'ltiii'd  s|ii.t-, 
as  iiiinh  as  2,(HM)  feet  abov.-  this  h'v.'l  (Plato  XXII.  Willi.  Thu 
main  varieties  of  tree-  that  m-iur  arc  wliito  .■i|iriii-i-  (/'itm  (i/'ml, 
l)lai-k  -pruce  (I'iiea  nigra).  Imlsuin  fir  (Al'if's  siihuliiiiiii).  black  Jiiiie 
(Finns  Muirayana),  uspcii  poplar  (/'o/m/i/.s  tn'iiiiilnl'l'  ■<).  lialMiin 
piiplar  {I'oindus  bahamlfern).  willows  {Salijc).  dwaif  l.inli  ilirliila 
fllaiiilulosa),  and  ii  spiH-icw  of  nldcr.  Of  tliei-i'  tlio  whit.-  and  blaok 
-priice.  which  occur  in  about  ci|iial  luinibcrs.  arc  the  iiin-i  abiindani 
and  vahiahic,  and  funiish  .-irniin.  on-ily  wmkiil,  liinli-r  wi'U  .suite  1 
f.ir  llic   ii-iiil   niiiiiiit;   niM'.l-  iiinl   f-r  |iurpi.-i-  ..f  .•onstrn.'tii.ii  uciivr- 


286;i7— p.  3^. 


^^Bisptr 


Pl<tl   XXIil. 


to,ik,nuaiross  the  valley  o/Fanla,l„vef  an,l  along  the  o^sterr  fj,e,.l  Hji«  nourta.n 
This  IS  one  of  the  irost  thickly  limhefeil  porl.nn,  of  the  Taki,  Arm  hell     ""'"'"■ 


U  n  \     l.l-<  1  (;l. 


■"''  ""  ' '"-'  -  "■  -''•>' -...l,,  „.,,  „.,. 

"*■"""•"" ■-•'■■'   '"■■■'•■'   ""'" '•.-"..,   ,„,,.„„    u 1 

■'"'  '"■'  ""•■ I  ""-I  ■■'   iIh    l..ru-.  r  -r...   I,,,w.   f  ,,.  |.  „„.,, 

"'""■■       ""    '■'■'■'^  I—    '-  '<■■<  u...,U   ..    |.'.„.„„l„r  .„I„.,M,    „.  ,,„ 
-IT....    ..,,.1    ,„.,|,    ........,|.    ,j    .,„,„,     „   ,.,,„„,..     ,    ,.,,,    ,^^^^    ^^_ 

""■"'"'•    "    "    •'•■•■"' ''Il>     '—■■I    .i.t.r,,...,-.   I    .,.| ,„ , 

onmuu  M,.«r«t..  gr..v.-,  l.u.  w.,..r..l,s  «r.,«. ,„.,|v  (,.,„  i,.  -    ,l„„, 

"'■■  "■""""•."'..-     ri...  i,„N.„M  ,„.  «i„..|,  .„„,,„.  •  ,,,„..,, I,.  „, 

■"■•" -'"•"•"   ""    'l-l» .......   l„r I,.,.„  

;    "    •■''■"7'   ^^    '-•   '•■    1«  U   -,„„„,.       I.,   ,,|. „   ,|„     „„,. 

''•"■''••""«    '"'^"    "f"'-    '••-'    •■>    .1,,.    ,,Hl..r    I,,,-    ,„...„    ,.,„     ,„    I,. 

-..H.  .1   Jiii,,  liiiiil.ti,  '  '*• 


A-,,, 


'""  '■'•\''-'<-  •'•"^  I... I  ...:.l,.r....,-i,,  ,1,    ,  1.,,^,,  ,„,, 


l..ri-i    Hr-.n'li    l>..i|i    I,,    ||„,    ,;,||,,(. 

I.IIM-   ..l.'l-    III    ill. -I,    .|,||||,,..    ,,,,,!    ,|„.    J,    „, 


|.,.tii..,,     I   il,, 

I     ••M      III.       I,,    1-1.1...     1.1,1      ,,,,..   I, 


I     "•   >..l-.    iiiiiiiil>    a-  ''ii..!. 

^^ '"'"■■  •'"■"•'   ''^''' !■'''' ...•,. I. -.lulK   l„„|,   ,„   ,|„    >,„., 

•■;"'   ""    ""■    -""- '    ""•   'l"''^'    l"-l ,.. .,   ..M,.,„|.    „.   „„, 

'■'""""  ''^■■' '•    ""I'    "'•     ».il..u-   .,„.!    .,1,1,  r.    I „ 

-  .l-ii-.'  .,   ui„u    I,    ||,„,    unll,,,,;.    ,,    ,„,„j„    ,,.,,    ,|„|„.„|, 

S..,.r„l    ».,n...i..,   „,    w,l.|    ,ru.,-   .,.r,.    ,„„.,,.   „,    ,,„.,,,   .,,. ^ 

"'""'■'"■"■"■'   '^•■""■'■''■" '■' ,..r..  ,l„.  I ,    ,,|.  ,„„,.,   ,„„|    ,^,. 

' '    •''"""'"'"■>     '"    rn...i    |,|,,.,.,    ,,,    ,,|„„,.    ,i,„|,.  ,.  I \.    ,1,. 

'■'"■'■■V'""''    •'"''■ 'l-l-'.'I'l'.  -1...   ,„v„„„.|,  ,,,;,.,|, 

'■""    ■■I.M.I,..r,    in    til,,,.    „„r,||..n,    ,li„n..t-,      I  „„     I,.  ,|,    ,.^,1,1.,.,, 

''"""'"""    "■"■"" ■    l..«lil...-'.    .n.uUn-i.s    (IV ,,„    ,,„„',', 

'"'"""•  ■■'•''  •■""""•-  '/.'.'....•.'/-, ,.  UUu-k  ...n-Mi,,-  ,  ';,/,,  -„„.., 

'""■.-"-'•'-rrl...      ,/.•,/„..     /.„„,wn.).     .,r„ul.,.rri.,      ,/.„„„„,!, 

■;:"""'"'*■    ••-l.l..Tn..,    ,//„/.„.    .,,.l„„ 1,1,...   I,..,,-,.    ,, 

""""7"; '•'    '■•    '■'■"•'"'•'" 1    S,i,k.„ „.,,,.,.    ,,,„„,„„ 

""■''"'•"'"'  "'- ">•  n,   „>    .,,  ,,,   ,|„,  ,li.,,;,., 

\l. ■..>.•,  .•iiril.,,,,,  .lu.,.|..  ,„„|  ,„„   ,,,,.  ,.,|,,„   ,,|„,„,,„,   , ^^^^ 

l-'.Mt..-.      ||„.  ,,inl„.,   I.  il,..  |,,ru,.  ^|a„,   ,:,n,;,,  «»-!,.„„■-  ,.,„.ii 

i  fi'tH'/i  If  !■    nshoihi  )  ■    till'    ..,...,     ;      tl.  I  •.  I 

'"""'"""■*"•  ^""''''••'l""l'.T tu.,  ..ri.ti,.,      h.,||--  \| ,  ,,„     I, 

'"'■'"'""" ''I-  -'I' l.nk  ..r  |.',„i,.ii|--   M ,,i„   ,1,,,,,,,,,,, 

"";" •      '"'"■'-   I  — •   .n„l  ^ri^.lv   U-.n-   a,v  .1-,,  „|,.,„ir„l.     ■,-,,, 

"""•    ""'"■■■'"'••     '■-"■■■■    ■•"•■■■■     '"-"-•    -1     Knx     ..-..    ,., what 


:ui 


i.li.liH.li   \|.    ■<IIIV»1,    C.\M.«I>A 


f  . mill  11  iir'liii.irN  n  •!  i.m-  ii-  «■  II  ,i  •  •rM...  iilink,  i«ii'l  "iln-f  lii«<'« 
,iri'  ■H'lii-iiiiiiillN  I.'iiimI  I'liiriiiiKiiti  If  >\n'<><liiniU  iil'-niifid,  "i 
»lii.|i  till-  r..  k  |ittiriiimiMi  i /.•c/ujmh  ru(htlri>)  au>\  «liil'  luiU-fl 
pi.iriiiiU'iii    I /.-''/"/'IK    />  IK  III  II.  I    ,iri'    liiiihi    mIhiVi'    liiiilH'r    liiii*    iiiil 

•  liiiiiij  till-  •uiiiitiir  iii-iiili-  111'  iiMiiiiK  111  i(u'  liitfl»'«t,  iifli'ii  •iiiiw- 
i,i|r.fil,  -iiiiiiiiil-  Till'  williiw  iil.iriiiiuiiii  ( /,iii;u/iif«  ht.ioinf)  i'«t«f 
iliriiitf  llii'  •iiiiiiiM  r  iiiiiiilli"  at  iiliinil  iiiiiInt  lili  '.  Mini'  Kr<'*>*<'  i>r 
l!<i  liinl'iiti  itriiiiM'  ( l>i'ii'liitifi)iiii^  till  hiinlmiiiti),  fmil  li<>ii'<  i>r  KriiiiU- 
liii  itriiiix'  (t  tiini'  hi>r,  tiiiiiklmii),  Milliiu  Kruit-i-  i>r  Ori'Uiiti  rutfiil 
lluiii.)'  illiiiifitit  iimhilhiy  «'i'ii(ii  iiir  •  liiirl>  |iliMitil'ii|  itinl  iili  iifcu-iinidl 
|ir.iiiii'  ilii'Uiii  "1  iiirtli  rii  .liiir|i  liiiii'ij  frmi*  ■  il'rh'ii  i  Ivi  /iAkm- 
iiiullua)  wtta  iil»ii  ii'i'ii .  ilii'vti  lt\ti  iiiiiiiily  ill  ilii<  timlH-r  atiij  |in>f»riit)l]r 
III  til'  viilli'v  lint*.  Kill  liit>,  uhirh  itri*  |N>riiHlii'iill>  |>li'iitil'iil,  IiuM' 
111  II    iiliii  it   I'xtiii'i    fur   till'   |iii'<i    tliri'i'  .vi'.ir«.   Imi    iluritm   iIh'   |ii1'<I 

•  iiiiiiiii'r  tlii'\   »i'ri'  imti I  tu  [»■  iiUiiiii  rii|Mill.v  imr  ikiiik  m  tnmil'i'r*. 

riif  liil\i-'<  lire  ifi'iKTiiilv  wi'll  iiiiiiilifij  witli  H4I1,  iiiHiiily  lake 
till  t.  Hliiii'ii-li.  Mill  ur.i.%  iiiic.  <irii>llii|{  iiri-  iiU<<  |ili'iiiiiii|  In  iiiiitiv 
III  ill     -tri'iim-. 


OENEHAL  GEOLOGY. 

liKNKKAl,  SI.MI'MKM. 
Regiontl. 

rill'  iiiiiiii  |iliv<iiiKrii|iliii-  iirnvitii'i''  nl  turtlicrii  ltriti'«h  Ciiluniliia, 

II-  |iri'\  iiiii-i'  ii'M'iiii'il.  iiri'  III  rxli'ti'«ivi'  with  tlni'X'  hI'  Viikmi  hihI 
Alaskii  III  >  .  mill  liilliiw   III  11  urticriil  wii.v  tlw  tri'mi  ul  tin- 

Piiritic  t'  liiif    -I.      A--  iii|iiiarii|iliir   fi'iitiiri'-  iiri'  ultiii.  tu 

11  riTtiiiii  \|iri'-»iiiii»  of  till'  luij-riirk  -triii'liiri'  nml  n  in- 

lii.-itiiiii.  it  I'  i'\|ic<it'il.  tliiii  III  nil  iir.iliiiliiiiiy.  iIh'  1.1'   ••  triin  riil 

;:i'iilii'^iriil  liiiri/.iiii^  \\liii'li  i-iiiii|>ii-i'  till'  I'lir'li  liT.i  in  A  .-kii  iiinl 
^■ukllll  iiiiiflit  I'xti'iiil  ■..iiitlii'rl>  mill  "milhiM-tiTlv  tlini  «li  tin- 
iiiiitlurn  ii'Tliiiii-.  lit  li'ii-t.  iif  ISrili-ili  ( '..liiiiiliia.  iiinl  tu  11  liinili'il 
I'Xii'liI    llli-    llii-i   lii'i'll    f"iill'l    I"  I'l'   Inir. 

hr,  <;.  M.  Hiiw^iiii'  liii-i  -hiiwii  tliiif  tliiTi'  ii  II  oiTtniii  I'mitiiiiiif 
111!. I  liili.'lir.'ii'^il  iiiiifiiniiifv  iiliiiiir  till-  »trik''  uf  tuiiio  i>f  tin-  Ki'iilmtir 
ti'rraiii'^    in     l!rili-li    ( 'uluiiiliiii.      Fii    lulilitiuii.    11    Ui'iiloirii'iil    map    of 

'  1 1.1 « -1111  <i.  M..  "  fiiiilii^iri,!  nriinl  of  till'  KiHkv  >fr'int,iiii  nui.ii, 
<. Ill, Ilia,"  Uiill.  <ii'iii.  Sill',    AiiiiT  ,  Vol,   IJ,  p.  110. 


,»ii  i\    ir-iKii  I    u.  1, 


a; 


"""" '"'   '''••'    l"^i"l»    ir .(,..    >..,rls    .,,    |,rt I 

^''■** '■  "'•••  •'"«'  """   "'■    ■l-'r.lH.,,.,„  ,.f  ,1,..  „..,„.  .,„ , 

"•"'•*"■  '"'";"■  **'"'•" ' '  «•"-  r^"-!  l>«r«ll..l,.„,.«,..| 

"""'"  """''''>    ""''  ""    "'""  |.I..VM.„rH,.l I.M.i..,,..     |ir„..i.,  u. 

""""  '  ' *"  •'""  ' '•«'-  t,..|,|.  „„..  ,„  .\l...k l,i „|, 

"••'  '"  ""    ""■'"  ■'■  •••'•I'"  '■■  •!»    -..,tl,..,., I  ,|„„  .,.,,„,„ 

ul    rl...  UrK..,  «..,|„„...  ,.r,n„..  ..„..,„l   ,hr..„gl.    Hr.tul.  r.,l,.„.|.,» 

^  ""■"•'""'  •^'"'^"      • "'■""   Hr.n       .„l,„„(„.,  ,!,..  , i.|,.„. 

'   '■  •"""■  ■""" '•■"'"•>   •■'   if.-l.v..     I..rrm.t„„.   .,.  ,|,..   .,,,1,.. 

'"    ""     ••'-'""••'•I'l-      |.r .,r.     ,„K    „,,,..„, ,..„     ,    ,,^ , 

"""   "  ■ ''""' •   "^    ■'   -"l-.i'    "I..,,   fh     ...f,,..   ,...r.h.r,. 

''""   '  ""■•    '""*' "•''''   ■■<   "M    itf, ...„„.!.  X   .„■   „r t,.. 

r-k.     I„r«..h    „rMn,..|i„r,f..,.    in,n,.|...|    ,„,„„lv    ,„   „   «,.„„    ,„..l.„l„l, 

'"■""  • •' '•  '"  '■"•"•-.  'I'."  r..M.l,..  tr.m  -...,(>  .,f  tl,..  1:m1, 

•••  HM.rU    MX.  m.l...  „.,r.|,  ..f  ih..  .l.Mt,  ,,„r„;i.  |  ,,|„.  llriiLh  r„|,„„l„„ 

'    ^"'"■"    '••"""l^"M.      Ilii.    I„.il,.,l,.l,    ..xr.M.I-    n!,.,,^    ,|„.    .     „„ 

""'" '  "'■"■'"  I""-" '  i.iki.  Am,  l.lt  ..,,,1  ,.  ,|„.  ,  ,„    „  ,|K 

'"■'" ■"'  "'"'■""■■   '"""•■•■  ■    • ..»    „.ark..|   ,r.„. r„ll.l    ,., 

',' '  '"'    ""■'  ""■  '"•"»  l>l'>-i"«r..i.l.ir  l..,t„r.,  ,  (  ,M.r.l,..r.,  Il,„,-|, 

•..Inn.!,,.,    „„.|    ,.,„tl,..rn    Vuk,,.,      |„    ,,..,    ,|,..    „„„„    ,,„  ,    „,    „ 

"'■'"""■  ""•' ""■*''•■  l'r'"'"'''ll>  w,tl.  ,1,..  (.,.,-.  |{a,.«,.  i,.,,„„r„Mlu, 

[!"; "'" «''    '"    !■' " n.tr„u...   ,x...,..|    ,„„    „„„    „„. 

1  "lilill    |,lHtfiill. 

'''"•     ''"■'""" -""'     'I"     Vnk,.,,     |'|„l..,n,     |,r„MM..      n, 

..•..■ll«.rn  llrit„l,  r„l,„n[„..  m..!  ...„th.  r„  Vuk...,,  I,.  f..„  ,,|  „„, 
-I...*  ..ip.v  i.,.,|...,.>  ,„  ,,„n,ll.li.,„  «„|,  ,|,„  ,,,|-.,i,n.|.[N..  t.rr.u,  -  1,,' 
.M--.M.I  ,.r..  «..,..rull.v  v.rv  irp.^ul«rlv  .li-frihut.-l  .hr.,„Kh.,M.  ,!„. 
■l-'n,...  .h,K  .  -nmll  |,„rt,„„  „,  ,[,i-  ,r...f  |,„-  1,....,,  „„„,,,, |  „,  „ 
"H  .l.-lv   ~.„.|i..,l.   ..,  ,|„„   II,..  ^..„|„^i.,,|    inl„n,.oti„„  ....„,.  n,u,..    „ 

"■   "■•'>    'I''"'",     ^'ill.    Hk'   »-">,..ri,l    ,li.tril,„ti,„,    „r ,,„, 

lurt-.r   M.lMlivi.i,,...   „r   ,1,..   «..„|„«i,.„|    ,.„h„„„    ,,„.    ,„.,.„    ^^^,.^,^,^^ I 

"ii.l  tl,..  f,.r.n„ti.,„-  „r-  k,„.H„  1,.  r„i,tf.-  i„  „„,.  |>„„,  |„„...r  |'al„.,„.i.. 
•  •T  ■■Uh'r  tc,  |{..c,.|ir, 

Tl.-'  i..".t  .„„.i..„i  ,-,„.K,  ,,„„i.,  „,•  „  „.r;,.,  ,,f  |,r,.-|»,^, ,„;,,„ 
-^^t..  K„,.i.M.,.  ..„.l  li„,...,„,.,...  «hi..h^l..n..  ,„ff.,p„l  i„,^„,o  .l,nn- 
<i....l'."4;?n*.''rl.,"r  "'  •'"•  '>■"•""*•'"""'  ra„...|...   W..,t..r,.^0„..t.   \.,~s.r 


«fW 


;> 


iliiriHi'   %i     •iiM(»      ■   »\>ii» 


Mill       lilt  f,ltll"r|llM>,ll,     iIImI     r-  tir«'«'  Mt      rmK«     ■■!      •'•'Ill     ..»||iii.  Ill  Ifv      .III  I 

nth.  i.ii.  .ruiiii       rii'>    .If  ''liM'riy  ..r  ii.tirrtjr  ..t   I'Ufr   I*  lU. ./..!.■  .(tfr, 

liui  ...till-  ii»ii>l>r«  "i.i>    i>"'-ilih  i.i    I'w  rtiM  liriHii ,    iIm>   ■  .ii..iiiiiff 

iii>ittil,\    .11  .ell   ...iluli'l  :ir<.i»  rliiil  ...  lur  I'l     ■■(   ''•••  ■•.■..!.  m   nmrifin  ff 

ill.   I  I   K.iiiiii'  l>.itli"litli 

lir,i,il..i     .ir-.i-     ■.!     Miii'.i.     '..I    ■li.ri-     il  ■•    ..-..ir     iii     ,•>'■•■ 

Ih.  M'  ,.f.   llt■•^•  r«i'i'iii  ili.tii  tiM   "lii'i-    tfi.il......  .I.'.,  I.ui  Ill  i.»  tw 

,,  .|.  r    ill. HI     .11    ll ill' 1    r"'*"    I"    •'"     r'Ui'.ii,     "I'l    "i"''     'I"  >    "•  •  nr 

,,,1,11 Is    ,,.....  I. ll.. I    »iili    -l.ili..     tti' >     If.    .■.>i.-m|.  r.  .1    t.i  I..  ..I    ...I. 

iii.iil.iii    •.ritfiii.   '.Ill    mil*    ii"l   I" 

II li'iii  iil.m    r.H'k..    »illi    ill.    .\..  nil. .11     if   iIl.m-    iM.lii.l  .|    111 

ill-    Hti.  I.i..iii..|    Ml.  I  nil.. r|. 111.     viitij...    .,111    I...    ,liu|..l    iiih.    iliff. 
.  l,i»-..»     tli."«-     ..t      I' lilt../'. 1".     ill.'-.-    .•!       \h.«../i>i.'.     nil. I      lli..«-     ..1 

giii.|..rii..r»     .1*1.         111.-    .M" r...k.    ii.ri-..-    In-tli    nitr.i-i..     ..i..l 

.Aifii-n.  iM.nil..r.  ..ii.l  r.iiiu.  Ill  iM"'  lr.'t.i  .i|i|.r..viMi..ti  h  n  ■  i- 
I'lilii-i./.-i.'   ll)   IUhtIiI. 

'I'll.'   I'.ilii../.>i.-  •■'•ll Ill-   "'11  i*t   ">    ''   ftK".  •••i.r.il   tl "rtii'l 

l.-.-i  tl,i.  k,  ,..iM|i.'-..l  mi.hmIv  "I  !►.•».. 1. ..  «'.irlM,iiil..r.. II-  liiii. -i.-ii.  ■•. 
..Ill'- I    .|..i.tl/ll",    .lll'l     |i-  --ll'  >     111 Iii'l-'    til''    -liTi.    ,il">.- 

iiu'iiti.,in'«l       I'll"   ;..«.r   iiM ml.  r-   iiri'   .lii.'il.*   .|iiMri/.iii-    himI    -IhI'". 

„il|,  ill,, 11    i.ii.  I  .ll.  rl-.  .111-1   1.    liiii. -Liii.-  liiii.U.  wli.r>':i-   llu- 

,,|,l„,     1,  .1.    ,ir,     |ir p.ilK     I..  .iMiv  I..  I'l.-l    liiii.-i"ii   •       I'll-    lull' 

.1.11,,.  .i|.|H,ii    1..  t..    iMii.li   tii..i.-  .Ai.ii-n.'  tliiiii  ll"-  '""'r  iii>iiil'-r-. 
iiii.l  .-..ii.hliii.-   iiii|«"il.iiit    i-;iiii:i-.   Ill   •"111.    ill-tail"       i.iviiia  ii  ii..rlli 
»..,!. tU   tr.-ii.l  inri.ll.-l  t"  ili.ii  ••'   tl"'  '  "'"'  fii'i*''  '"  ''"■  "'■''■     "'"■ 
.ii.'li   i;iiiui'   l...r.|.r.    I««.-    ri>.r,    .'liii-ll.v     iil..mf    'li'     I'li-i-rii     m.I.-. 
lr.«iii  il-  li.,Ml«.iiir-    t-i-  11  ili-iiiM.'.    -.1'  <.v.r   lim  mil.-. 

I'll,     \|. -,./.. I.     -..liiii.-iii I    ■•.iii1..riiiiil'l.'   -.'i-i''  "I    '"I' 

«l..iii.  r.ii. -,    -iiii.l-i.'M.-.    irr.-.NWii.'  .Iiiil>-.    liitf«.    un'l    Ln-.  .m-.    't 

.Iiirii-«'r.  hi.-.-..ii.-  iiir.'-  «lii.li  '"»  i-  '^i  i'"'*''  IM' '•-  '""'  '''*"  '" 
liltt.'.*  .Ill  ..«ur.!X-.l.'  lliHkiii—  ..l  ,1-  mil.  i,  11.  •l.iKK^  i'.'.l.  r..u  t.l  ill. 
111. rill,  til'-.'  IhhI-  ifniiliiiillv  ill.  r.-.i-.i  in  .xt.  lit  iiml  r.'liitiv.'  iinix.r- 
hiii.-i'.  wliil.    ill.-  iin-...  i.il. .'   \..l-iiiii.''  .l.-<r.'ii«.'. 

Til,     l^iiil.riMirv     .l.jx  -it "i-i     "''    l'l.'i-.t.H-.-ii.-    iin.l     1! ill 

Mi.iliriiil-  <\liirli  iir.'  Iiil\..l..«ii  ullv  >i.  iirlv  i.|.-iiti.-.il.  iiii.l.  in  -""»• 
iii-lnniv.  uriul.'  iiiln  .  n-'li  "tl»r  -  iii«>-'  I'!h'''-  in'"l.>trii  iI  -iii.li..-. 
Iii.vc  ii.it  |.r.«'..'li.l  liir  iii.ii'.£li  t.l  iil'.'w  '(  tli.ir  .litT..r..iiii,iii..ii  Til.' 
ri.i-t...iin'   ;i.-.iiMiiiti.iii'iii   ."'ii-'i''t   "f   iiii.'.>ii    .liiliii.'ii   irriiM-l-.   -.iiilI*. 


3si&'*-  ■«:i?w'  ■ 


.»  t  I   I  \      |.|<  I  I.O     I         1 


}!» 


•'"•     "■■'    '■"     •■•."■t.r,.t.l.     .|,..U,„.,.       . «. :     ,,„ 

'•'"•"  •'"      lt»"l.t     IIMl.rull.    .i..f.-«      .1     ititthtl    4tt.t    l,H     rit 

..,,..1-.  ur,.'      .    „H-I    -ill.,  ..t   iIm    ,.r."iii   »,(l.f  ^n»..  ff.MiH.I  i 

ifiii.'tt,   ,..|.,ii.i.    .fh.    (  ...il,    «l  1.  h   t..riii  4  ilitM    >,i,iriff..  till.!  .     v.f, 

(111-  Iff.  ,ii.  r  |i,iri  •.!   ttt.    .h>irt<  r 

" •'•  ••    mil'-' H.    f.kv    ..lt,.r    ili.iM    til. ii|:t.-.|    1,11.)..     tt„ 

lit.  (..ii|..r|.lM.  .    l,l,.,i«   I..  ..  Bf.", ,..,.„.(....., I  ni.iii.lt   ,.r  .|,..r,u  ..   ,  ,,.| 
•  It.  •.    ,111)1   .III.     lull.     ,.v..  \.  ml.  .     .ii(i(i|iil.,.|i|,  .,    „,|,|    ii.,n»t».Ml    , 
■  iriMiu  ill.    .!«.    ■■!     vli..li    ii    i.   ,  1,1,    hi, .■V.I,    il,,,t    il,,.,    j,r»'  ..lifc-r   M  .HI 
titt    f.m.i    KiMi,;..    ,i,ir.i.M..    .,i„(    !„>..,     |),„M    ,1,      I.,.,,.,    (■,!„,.,. 
I...  i,.m..r,.l,,..  r,«  k.       I  ,  .  ,11,    i|,.,.    ,,„    ,,  ,ii,.  .  ^i.  „,,», 

II'     •  ..ii.i    tt.ii.x.    iiiiriM.*...    ,>|ii.  Il  ..ii.|.t   iii.iiiil-    .,1   ^f.i,,.,   I,., 

rifi.  .111.1   r.rii,    III.    yr.  II   I  i    H„i,„,    (.,,i|,.,||,|,    ,  „|.,,  ,„  .,,,, 

K  tin,     .i,„k.    Ml    till     |.|,ii,.iii    ri'iii'.ii     I.      lit.     .,,■!      HI. I    ii.,rt  111-    . 

'■'■''»'    'If   ' ^''1    •"   liii»i     Uiii    iiiir<i'li>i,    t    r    id.     iiri'iii   r    |Mr;    ,ii 

l''i.-i.   in  .|ir.u.'i.    mill,   uti.l ijim,    ih,.   ,i    |,r. .111111,1,1,    .11, jl 

"'■"'"'••"     |■•.|''|^•    i-ili«. -1.  rii    llriii-ii  <  ..IuikI.h   ,iii,|    ..„ii|,«.  .1 

.•Ml  ^  ui„,ti 

.\.  «.-r  ill, Ml    ill,.  ,.I,'.  |.  ii„  iiiU  r.  ..)   ill,    I  1    |;.,,,u,     mru-iv.  .   i. 

'    »"l'  •l'f"i'l    -n I    iiii'l.     f.-   iMi.i   ,iiMlfiii,    tutf,   ,„i.l   liri.'.'iM.. 

■•■iiM    -1    v»lii.|i  .iri.  ,.. hi. nil... rum-.. 11.  «iii     .11. 1  ., m.vi.r  ili.u.  il,. 

•'"'■' ''••'■'' I'  ...Inn  III.       \^.^.  r... .  m    i(,  m     iIu-  ,in.|...iii.'  ...i.-. 

'f  "'i.Hii    !,ii.     T.  rtl.l^^    ..r  I'l.  i-Lhtii,     I. ..-alt.  ... ,     rriii-    iii.uiiK 
til.-  I., nil   .!    .XI.  ii.n,.   ||,,„.       Uti..    imli.  rliiiii    ^.v.'!,.    111  nt    f..rm.   Ill 
H;ill.,.|  \|.     -  .  ,i|iv,,i,  i,...ir  U  lilt.  li.,r„        \, .(.miiyiii.      !».»...  Miplii.-.  • 

ir».  I'M.  ii,i,      ,i..'i I.1I1..11.  ,,r  I  .1-,,  1 1  1. -iff        \   n"         r.J  ,]-K,-.  ;,ip\ 

-ii.mII    .l.„.iv.   .1    uriiiul..   I    -\..|i,i,    ,.„rt>itvr%    w..,         N,.    iiiii    .'...I    :,< 

iiL.iii    liM.    tini.  .    I, III    11    I-    11,, I    1,11, ,«n     4I1.  1'  ,,1-     .11,.    il,.. 

I'li-iill.      Till.  Ill,,, I   ri...iiil\    , .  ii-..|i.I,iii.il   r,„  1     ,  „  fi    .  , 

rliMilil...    if.i.li.i    ..    ,,,„)    |„iit..,.    «1,„„    i,„.r,  ,  r.^-V-    .,|,.l 

|i..  iii..|  ..v.r  ill.    ...iiiiir*    .11   |.|;i.i..  «,  II.  T;ill\    II,     .  r  [,.,. 

HI  lliirkti.»«.  ill,  \    w.  r.    II...-..II  |,.iiiii..|  l,x    uTi.il    11!  af,  ,1,,) 

l.fl  .'I'MI". 


Ill  MiuilnTn   Viiltiiii  .1   l.n.i    III   |il.i. .  ,  ...  11.11,  Il    ,,   ..  i^  .1, 

■<n    ir.-i.  .-tiiiin»..H  to  Im>  of,  ,if    '...i-t,  i'.lWO  -.|iiar.>   iiiil^«  .\. 


4V  •tMtMHiM'Jtl     KiNVtV,    ('4!*A|t4 

Ucal 

((•'t>r  ••iii.iitii>  i.f  ,il  ill.  •lilt'Piur  nil  111.,  .if  r>''l«'  ili.if  li.ti.. 
j.i.t  iM-rii  ilttM'rtlM'il  It*  otriirriiiir  n.  ij»r  i  i.ifi  li.iniri'  >iii>l  V'ili"ti 
Ifrttm.i  |>.  rfi..i>.  ,.»  „„nUtni  Itriti^h  r..|>iHit>i.i  umI  ...nili.rii  >  .,„>. 
<»'• 'ir  III  liikii  ,\riii  Ull.  «..  llmr  m.  •••fi.ntii  „(  \\t,,  ,|i\.  nity  ..f  ■«■« 
"ti'l  •htiriH'fi  f»  "f  iIm    tariiitia  (iirni'iiii>n>  •'•miirUinii  ilww  Brmiiw, 

llw  itri.l.  B»    ..f   till*   Hf  •!    I      iiitfHrtli        TIf    h"ll.    iiH  li(.l>'   vn-  !>••«. .11 

imi      HIM|>llllH>llt(  •,     X  hl*l-,      «Mt|.M..     iltl'l      lltlMxtoitl'*  .  iiltiHtl      (   f) 

tlwrl.  Mini  ulrtlt-,  »•  Will  Ha  hihIoiIo.  itliiritp,  iltnlta-t',  m,!  iimnttiatlr ; 
IrtrlnriMfi  r^Mi*   iiMH<it"ni>a ,  ,|iirii»ii'  vrrnMiiif   iiiiriut*  •;  .liirii  (  n-tii 

■  ■•t.il*     •■,,iiii\,,„urah<;     •iiiiil't ■•,      •Iml...     |ir»>*»»rt' (n».     nut     liiffi; 

Tiflinr*     itii<l     l*li'i*l>H'i  Ml'    in     iiii<lfaii  itiili>iti<     Iiilf..    ymiiUt- 

(Hftlun,  l.,t..ili.  I>,i»tli  lulf.,  rln..lii.'.,  ,im>I  rln'.liti.'  tiilf. .  »ti  I 
Qiiiit.  rimrs    ■    t„U.   Bfiirt  l».  •i'i».  till.  |h  .it,  irr>.iim|  ii-.>,  iiiuiit.  .d 

I  111-   ..III.  "t    r.'iU'   ki.  >«ii   1.1  iM.*  iir   III   (It    <|i.|rii'l    „f   lo.  lu'lnl    m 

>l»'  Ml,  ••ti  \in«  iirt'ii|i  Mliii'li  • i.i<  iliiirt>  uf  <i'|ti>t.i.|.  Hm|iliili.iliii ., 

iiih-ImiI  l.ii.i.'  «<.|<Miii. .,  iiii,|.  „i„|  hi.riil.l. mil' iriK'Uwi*,  M'riiMtiir 
».  Iii«»..    i|iiiirt'il.  •     nil. I     limi  .(..111  .,       I  1  .  .1     .».iii     iii.iiiilt      ill     ill.. 

».iiiliwi'..ti'rii   |..irt  "I   ilii.  iir  «.   m   tlu'   li.riii  ..f  h   iii..rf  ..r  h  ■ >■ 

U«-cli>l  lili  iiitii'riill>  tr.'iii  T  (..  Ill  null.  mhIi',  ilmi  <  \i.  t,.|.  ,il..iiu  flic 

ril"liTII    nllf      ..f    III)'    r t    r.llljfr        'I'lli.    lllll|.|lllri,||li  .    iiri.    |iriMlllllFul\ 

Hiiil\  hxliiriil.  i,{r<iiii«li  riik>  ilittf  \»r\  in  .irniliiri.  fr..iii  ili.i.l.  .||\ 
tli»»il«'  to  ■liirhll.v  ..  Iii,i,,«..  TIm.  iii;i.hi..|  viiiiiii. .  |ir>.-i  III  ill.. 
ii|.|H  iir.iii, .  i.f  liiniiii.it  .1  iiii.li.lii.,  ,iri'  .lurk  irn..  n  in  .■..!..ur,  u.-iii  riill. 
Hiir  (fr.iln.il.  .111.1  iiltli.'iitfh  i|iiiti'  •chi.t.i.f,  in  in.i<t  |>lii<i".  Iifiik  int.. 
irnviiliir  frutrnnnta.  Tin'  unci").*  ll^■,  in  il>.-  niuin,  itr..vi«li  1.. 
irrii'iil.li.  II  i^iliiini  1.  .•..iir..i,v  tixtiir.-.l  r.-k.  ..f  .l.fi.l.'.lly  «n.i.- 
•iriil  lull  it,  111  «lii.li  iii.n  mill  li..rnl'liinlr  iir.'  iri'in'rulh  i'.iii-|ii<iii«  • 
i'i.in|...n.ni..  Tlir  ..rnih.  ■•Iii«l«  nr  iiulil  1  i>li.iiri'»l,  ki'IktiiIU  "".ft 
hikI  friiil.'i'.  liiiilv  ii.<itiir"l  r'.'k.  |.,-..-^.inif  ti.»il)l.v  in  11  liiuli  ilr'/ri-.'. 
■Ihc  i|iiiirt/ifi  -  in  tin'  fi  w  |.'ii.-f>  in  «liii|i  tli..y  wrri'  I'liriiiintrr.il.  iiri- 
luinl.  tin.' «r;.iiii'.l.  ..nl>  •liulillv  .I'hi.ii..,.  riM'k*  ninirin'^  In  i-i.lmir 
I't'Iii    n.  iirlv    ulilti     I.,   pnli'  Ki^''iii«li-      Tli.'   Iiiiit'xti.i|i-a   iM'rtir    iti   l>  ti- 

'  Wlial  f.iUim.  iiii.liT  1)11.  tiiiiiliiiij  iniitniTia  in  tiimli'n-.'il  fnrin  nil 
tl.p  m.iin  (art.  of  Ihv  ii>'ii<  fttl  ^..<.l.>||v  nf  Takn  Arm  l»lt.  nn.l  \^  untl.i, 
|..irli.  nUrlr  for  lln>".i  rr«.li.r«  »i|in  il.i  n.,1  wi.li  1.,  fiilloK  |h,.  .Irt.iil-  of 
il...  tii'..l..itT.  I. tit  r,ilh»r  ni-li  to  nhlam  in  «  f..»  (tuKi-..  tin-  tnain  imhhI. 
I  .iiHfi  hiiiu  Ihr  .iiI>|i-iI.  an.l  .11  l».  in  »  po-ition  tii  linn  itl  nn. .  1.1  It,.. 
.liMi.tir  on  pconnmie  i(M>ln(T. 


'^mtw^i.i^fpsamr^mi^  £" 
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■  •tIt'PlttIt     tf.<    lliHIi     III    I,,  I     Ihl.fc,  1.    |,1^ 

I  1).  -ii«-«.,  iUmI  At,    iiitiiit,i)<  U    ft><i>  (•!  i|  ■ 


«•  l<>    ■  (i  i(>   ,'ii»  Ut  I   lit 
Itm     •»ii»l  iM>  |ti<t|)U  r< 

'•"'    '"'♦    '"   • '    "•"■    »'■"•    ••■   '•'   fl.,   «..l    II.    i^ktaru   f^.r. 

-rtM^llin.    I.,  Mili.rj.isK Ail  il-..    \|i    ^,,  .„„  „  .,,„fc,„  ^,. 

"*'"•'  •■••••••'  i  t  ...i.i..ri..|   t  ,.,  |,,„|,U  .„  i«i,H,„,| I  ,1,^,    ,,. 

ii.B,,*  ,,U..,..  ,(,..  „r,„„^|  ,.h«rii.i.f.  .,r  ih.  rmk.  K*v»  |.rrti  «nt,r.l< 
*«lr>..l.  UII.I  r«  |.  ..,„.  |ii,,„„.,l,|,  ,.,  .1,^,  I.  ,,,.„  ,,,.,,,  ^  ,,,^.  ^,^ 
•»(  i|iiH'i)ii«  irr  III  iiinr.t  •■fniiii 


III  ■•.ir' 


11.111  iiiiH   u  Iff., It  |..r»i..ii  ..I   Vukoi.  rfii.i  i,..ril..  r>. 


lirili.li  I  ,.1..  .  |i,,|„.(ii,„  ||„,  K^jirr  iwrl  41   U>«.l  ..r    lakii   .\r... 

\-U,  »«.  iii»wi.-.|  l,»  iIm  ..rt  .dkI  b,i»iim<.i  iiHi„.|.,'..|  „n(i|,  ^,  I..,., 
».ll  ..,1  .  t  .,f(,.,„(.  r.  .  nil..  ,.i,.(  ..  >,r..l  iI...i,.«m.|  f..,|  „,  |>..,,.i,., 
<  ..fl,.,„,|   „„..    .ifB.llM.,      ,,.    „r..,iM...„..,     ..,„|    .■4l.i.r...,.i.    ..I,,,,.,,!. 

-■r.    .I.|«,.,i.,|,   .,...1   ....»   .■..„„, („l,.   ,1,.. «,„)   ,.,„,(.[,    „|.,.   ,,„ 

•  iutu  ..f  Id.,  rukii  ||^.l||>.  aii.l  lU'  ItriMl.urii  li   h       i,,,, 

n,..  i,Mi„i,.r.  ..I  ti...  T„k.i  Kf,.,,,,  ..,1.,,,,.  ,     .,„:,   ,|,„„  „„„|| 

"'  ■"    "'"'  •"""••  >" I>  i.i  MMri.  ,iii.i  .Ui.-.     Iff.,  ,.|„.ri.  Mi.t-.    ,„ 

"•l....r  rr..m  I.kIk  -...I  .|«,li  ,r.-j  t..  l.l.i.U.  „r..v  «,.,|  i.l„..k  .a,..i.« 
|.ri-.|..|iiiiml ii.tr,  I..1I   111  ,,l,,.i  ,  ..„  m.uih,  r.n|  ,i.rln.r,  ((„.,    «,,.  r.,|.|,,h 

■■*""'  »"  '' »f*ttl<'.l.  »(  .1...1II  ..i.,„,  ,.i.  ,.(   ...i.i.ui.  ,1  ir....  ..r  ■.  fl»  s 

"'•■  «'•"   '""•'   I  •"••'i.'  Hii.l   l.ni«k   till..  .I.Hri.    .|«.-.|.   irriBihirh 

•Uu'l.  tr..«m.i.i.  All  ..iiu.v.i.  ..f  .,  iM'i...l  .|  ..'ii.,.i,  „i  il,. ...  .  I..  „. 
(S,,  iii,,|,  r  r.tliM  ue„„\,)  ii„|j.H»..  iliiK  ili.s  „r,.  hialih  „„  >  . 
"""I '•      •ll'"-'-     •   .lilmilt.,        11...     »|...«iHlr.l     .l.,l.,     u.lMi.ili.^ 

|,„......    „    «..!•  .|,.4..|„,,.,|    ,|„,,    ,,r„,iup.-.    ,  l..,i»,,    r.u.|.l>     „ii,,    i|,i"„ 

I'l.ii...  iiii.l  UP.-  .|„rk.  ..r  iM'«rl>   I. Wk    -i  .-..lour. 

111.    Itr.i.-I.i.f,,  lim.,i,.„.->  .  Mi.r..|,  .■,>t.ii.iv.l>    it,   T„kii   Arm  I.  It 

""  '  """I 'I"    'nil ■•■'I.  M.I..  .,(    lukii  arm  l„r  .•••  mil,      l„.„. 

Iiitfi.h   l„ki..     Tl...,v    ,.r..   „i    !,.„.,    :|..iiti   r««    ll.l.k.   *.irv    m    ,i,,i.iur. 

"■"•"  """-•rv.i.ill.m.  i„  ,ry.u,\U, ml  mlk.-  ,„  ,„|.,„r  tr.m  «r.,,v. 

.•Il  I. Ill)    ti.  j.tm....t  uliiii. 

TI..,  nil...  11,1,  rM.|  U.t„,.,.|,  ,1,.,  r,,rl..i.,f.r...i.  un.l  il,.    I,.u,„„,,.:.- 
■  ■r    III..   .I"p.irrl,..-...i..   .|.|,.,.iii,,i,    i.    „..f    r..|.r.,..|.i.,|   |,n    ,,„^    ..  |, 

m.nl..  „...(   |,r.,l,.,(,|,    ,|„rii,u    ihi-   .nt.n.il    All,,,   .|,.t-i,t    » |,,.r. 

■■I     u     1.1. .,i     „r...i     ..i|.j..,t,-,|     I,,     .-r, ,.,..„     „„.l     n.r.r.mii.i.l      w.l, •,„,.. 
ii.vii-iiiii. 

II.     pr..l.;.l.ls     |..,.i  <  „rl..  i.il.r.ii..     |.r.   .luri.-l.-    tii.,...    „i„|,  .,i.  .. 
^ '"'"""■   "'*T-     '•'"* •   .lii.rii,..   ,,,;.|    „ii,Km-i.,i,    r..,-U.   „|'    ..(    „i,...|, 


i  .  ",  r."  ;• 


•*-  1.1  Ml  iii.li    M     >|  |;\  I  ■>  ,    <    v.\  \in 

iiii'  ■I'li-iilrr,.!   a-   iiiiiiiliT-  111    till'  I'.tLim-  t!i''>u|.,   iiivarlc'l   llic  .,|  l,.r 

ri»k-i   mill   liiirii'ij    lliiiu    in    (iliiii.,    niiilir   iili'iMJiii'    lliiikm --i  -   .it 

liiMi  iiml  I iitiii'i'"!!-  iiLiti'i'lnl.     I  crtiiiii   iiii'Miliir-  nl   iIih  urmiii.  |j.>u 
•  ■\>-v,  iiiii>   jiiivi-  i.riKiijiitiil  II-  I'lirlv  ,1-   |i'\"iiiMii  tiiiH'.      Tin-  l'iil>iM« 
V"fk*   iirr   ot    c-i.ii«ii|i  r.il.ji.    iin'iiiiiii'iii'i'    jml    cstciit.   ami    air    Ifaiinl    iii 
Miriniiy  |iliiri>s  tiiriiiiKlioiit   llic  ^  iikmi   I'liiti'nii  imrihii  cil    ili<    ili   iin'i 
riic    iiiidr-it  ii'    riirk-    an-    liuarialiK    ilark  '.ji'  ■  n    |m    iiiiiio-t    lila'k    im 
'•■iloiir,  an-  tiinl.i   tr\l    nil.  ami  Ki'iicriijlv   rxl  niiirl,\    liiiril  iiiid  liiiiil.- 
Iliily    .Ml.-    -mall    ari'ii    nf    iliiilia-i-    «ii-     toiiml    ami    litis    cipii-l-t-    ..I 
i.ii'^iimi    ti'Xtiiri'il.    ilurk    itrrru.    ili-limtl.v    li. 'loirs  Htiiiliiic    r  •  !s-    llial 
iiiiLiint  liiiiiitl.v  ol  liii-ir  pliiifiiicla-r.  iiniliti  .  ami  ililiiritiv     'I'ln'  .|i.,iii. 
iiImii  whs  fiiiiiiil  i>iiliTii|>l'i"»r  "^''''  "''l.>   "'I''  -iiiiill  ami,  iiihI   i-  a  Imli.- 
<'r>»tnliiiir.  (iriiiiiiliir,  Kr<'\i-''   •"  Knyisli   i;f.iii.   liiiflv-tcxliirril    rm'K 
ill     which     |ilaKii"liisi  .     Iii>riil>li'liilf.    ami     aimili'    arr     » isil)!"'     In    tli- 

uiiaiiinl     lAc.      'rill'     tiiaum-iati     Im-k-     i-i-t     lafiri'l.v      n(     l'rlils|iiir. 

iila«m  site,  ainl  irmi.  ami  an-  liiicl>-tcxt.  icil,  liulil  Im  ilark  ttrrfii  in 
iMliair.  ami  Iimm'  iririiTiillv  a  -cliistd-.c  sinictiiri'.  I'lirtimia  of  llii-f 
iiH'ks  arc  iiiiii'h   iimrf  -ii-ci'plililc  to  im  iitlii'riiii;  iisli'tnii-'  than  nllicrs, 

-  '  that  llii'ir  cxpo-cil  -iirti s  lai  nun-  very  roimh  ami  arc  alway-  iron 

>tuiiicil  owiiiK  'ii  the  oxiilatioti  i.|  tho  cdntaiiicd  iroii-nro  iiiiiicrals. 

A  wiilc-prca.l  c'-ii-ta!  imivciiiciit,  im— iMy  the  (rri'atc-it  in  the 
lii-tory  ol'  the  ili-trirt.  iMcnrrod  in  Jurassic  and  prohahly  jntc  .Fiirassic 
liliic,  and  was  acionipaiiicd  hy  the  iiijccfioii  of  vast  aiiiiiiiit-  of 
iirnciiiis  material  incliidilnf  a  ynal  part,  at  li'asl.  of  the  irranitic 
rock-  of  the  halholilh  coiripo-inj^  the  Coa-t  raii(fc.  This  hatholith 
is  coin|Ki-i-d  luainly  of  ^.Tanodiorit 's,  eoii'iiik'rahk'  portions  of  \vlii<'h 
"ere.  hiiwcviT,  intruded  at  a  inter  <lutc  iind  siii)se<iut'nt  to  the  doposi- 
tioii  of  tiu'  .Tnra-Cri  '  iceoiis  sediments.  These  Coast  HiiiiKc  intni- 
sivcs  in  addition  to  i  nstitutinu  tlic  ('oust  raiitfc  also  form  niiincroiis 
dykes  aii.i  isolated,  irr<>«:uhirly  sliapcd  ana-  in  (h  plateau  district 
to  file  cast.  Tlicy  arc  prevail in^'y  frcsii  and  iinaitered  in  i.ppear- 
nnc<'.  and  arc  prcdmninantly  stf'yisli  in  colour,  nltiioiiRii  siitHcicnt 
ortiioi'lasc  ociMirs  in  places  to  pivc  tiicn:  a  soniowhp.t  piiil<ish  or 
rcddi-li  as|H>ct.  In  places  tliese  rix-ks  art'  i|iiitt'  (lorpiiyritic  and 
contain  foldspnr  pliciiocrysis  a*  much  us  ^\  to  2  inches  in  lenfrtii. 

.\t  the  elosc  of  tlie  .riiiassic  distiirhame  a  con<iii<?ral)le  area  was 
aix)vc  the  son.  mid  wliat  was  proiiahly  a  .short  ))oriod  of  erosion 
I'nsiied.      This    was    followed    hy    a   frrndunl    sinkinir   of    the  land    !n 


>.  J9^i^-''-v-  ^!!tk~'^M.''iii«l£mZ^^-^:Sm^ 


.4  I  I.I.V     |i|>  I  l;ii    I  .     I;,   I 


I-! 


•'     '■'   ''■''•"  '-     ''""■•      'l"l     ll'i-     ' innh.l     iMilil     .,,,     ,  M, ■,,,,,,,     i,,,„| 

"'•'-■        Il'.lllll.        ill.         LT.M.r       |..,,||,.M       .,1        I.., -I       ,,|  (■;,!,,,  \,.,,l       Im.||        ^.    ;,. 

•  ill  imrL'icl. 

'''"     '"■'''  !'•''-   .I".  Mlnnl.,1    .1    III    III,,  ,1,11,,  (    ivlii I,   .,.,,,    j„    'I-,, I,,, 

.\rili    Kill,    ».■.■,.    i-lihlK     -ii,.|,    ,,.    |,.,v,.    ,„-,„|,„..,,|,    III .,l,..,li,|,,l,wi, 

.■i.iKfl.Miunit.-.  Haii.l-1 -.  -iml.-.  ,111.!  nr,  y«,,.-k..-.    w|,„l,  l,„v,.  I,,..  „ 

■■l.i-f.l  ,1,  iPH.|iil..T-  ..I    i|„     I.. 1 1,  ,1;,    .,  ri.-      ■rin-  -,M,-  ,, ,,ii,.,,„. 

I     ll   ,111.1    ..lll.T    lll„|,.|l;ll-     l|.|.,ir.lltl,v    ,l,|H,Ml..i    III 1,,.,.|.       Til,.   T,,,, 

IiiIm-  .•..iii;i,.iMrriil,.  l,r,U  ih.it   imrlir   lli,     l,,,!,,  ri;i     1 k-,   ,iU..  ni,,,,,,,. 

Ill   lie   lllr^,'•'.^    i-i.ti«.i|iihitr,|    riv.T   «rii\cU 

Til.'  r...-U-  1,1   III.'   I.iil,.  rtjr.'  -.ri.-  ..iii.r..|,  ,.>,,■   |„,..|l.|,v    ..11,    ilii,.| 

..f  till'  Tiikii  .\riii  I  .•  I  mill  .-iiiM-l  1,1  -lull,-,  - |-i,,|„...  .•,,i,-|,,ii,,-i,,i... 

;.T.A«a.'k.-.    hirt,.    -I,,.,-.    .„„\    .,M„rl/il..,,    u|i,.-|,    k,v,     „,,    i,^'Kr..HMt.. 

il.i-k.i,.-,.|  „r  l..i„i  .-., i„.i,     (»„|s  ,,„.  .,,,^,11  ,.^|„„,|,.,.  ,,|  T;,,,,,,!,,. 

.■..iiKl..iii.riil.    nil-  r.iiui.l  iiri.l  ih,  n-  ..nl.v  lli.'  \,,\\,-r  Mi  (,-,-t  ,.(  il,,    |„,|. 

iviiiiiiii.  ihi'  ..viTlyiin;  p.,i-li..ri<  Inning  l..^.  11   rv \,:\  l.y  ,n-i..ii.      .Ml 

til.-   iiniM.rliiHl   .•mil   „„i,i,  „,   t'lr  ili-.'..v.  iv.l    n,   .mitli  n,    ■»  uki.i,   ,11,. I 

NLrliirni  lirili-li  ( ■,.■  iMiiMa  luivc  l..-.'ii  |i.   ,,.1  .•illi.T  in  ,,r  iin li„i..U 

iiii.l.T  Tiiiil.ilii-  .niiKliiiiHTiit.-  «Im.Ii   i-  r,-,i.|iK    .li.iiii«iM.li,il.l.-   iroiii 

■•lIl-T    -I.Ml.ulial     -illlil.lV     ,■,,.. k-.    .iii.-c    llM     III,      ,-,,ni|. Ml     |,.l.l.l|.-    1- 

-i-t  ..r  iiiiiirl/.  .■li.Ti.  .„■  -k,i,..  Til.-  ..ih.r  .■..iii,:|..iii.riil,-  ,,1  ii„. 
r.  j.'i..ii  .•..iiliiiii  Miri.iii,  ,,||i..r  iiiiit..riMU  .mi.'I,  a-  uraiiii<..  liiM.-i..ii,', 
uikI    liayMi.'iils  .,1'   Mirimi-    v..|.Mni.'   r.i.'k-, 

llii-  .hira-Cr.'la. ii~   |.,-ii,„|    u:is   .1-,,  .■liaiM.-i    ri/.'.j    l,y    v,.|.-ini,- 

a.livit.v,  as  .'vi.l..|,.M-.i   l.>    tl,.  nila<'e..i:.-   iiiat.Tial..   I. ,,111, 1    iMl.TiMi,ii,.,| 

"illi  111.'  iinriiial  ...i.,liiii.i,l-.      Thf-^,.  v.iI.milI.--  all  a ar  I,.  !..■  :iM,|,.Mii.. 

til  .-liai-a.-l.T  aii.j   I..  I,.,  ri'lal.-.i  t„  t!i..  (  lii.-Hni,,    ||i||  vnl.aiii.'        Iii..|i 

.■.msi-t    iiiaiui.v   .,t'   aii,l.>it<'s   „||,|   iili.lrsili,-   tiitf<   an. I    l,r ia-   wlil.Oi 

liav.'  .xtciiMvi.l.v  iiiva.1,-,1  ll,,.  .1  iira-(  r.tai-.Mii,  -.•iliiiirnl-  ami  in 
l.laiT.<  liiiri,..!  t|„.|||  i,|„|,,r  ^|.,..,i  ,i,-,.,iii,iilati'.ii-  ..I'  lava,  n-h.-, 
I'M ia-^.  I'll'. 

Til.-.'  (lli. 'Main  mil  v„l.':iiii,>  ill  Taku  Arm  I'.'ll  ..i-.-iir  llla^ll^ 
III  two  areas.  ..11,.  ,,f  wliicli  .'xtcn.ls  Inmi  Taku  Laii.iiiii;  ii..rtliwcst.rl.v 
towar.1  the  iiKnatl!  ,<(  TiiNJii  riviT,  ami  is  i>  t..  il  iiilli's  will.'  ami 
l'.>-»ilil,v  .•.':,  inil.'s  I., ML-;  'll.'  .iliur  area  lies  1.,  t|„.  w.-t  ,.f  th."  Kii!.MMf.T 
iimif-  ,iml  K.li-ar  '.-A,-  an. I  i-  I  to  (1  iniK>  wide  ami  apimniitiy  alioiit 
111    miles    loiiff.     Otli.T    ,iiiiill    ..x|x).<ur(>s   ami    .lykc-    w.-r.-    ii.it...l    in 
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viirioim  I.M-,iliii,.».  II,,.,,.  r.Mk«  itn-  nuiinl.v  iiiir,|.,  h.iriil>l.ii.|.-.  am 
iiu«iti-uM.|.>it.-,  unci  iinili»iti<'  tiitr-  mill  LriTi-iiix.  Th.>  viirv  cm 
»i<lrriibly  ill  iiiiiiiTii|ii({i.iil  .1,11  |i.i!.ili..ii.  jiinl  Ikiv.^  a  wiilc  riinjfc  o 
mlniir  »liiiHiii(f  iiiaii.v  -limli-i  i.l  n.l.  Lliii,  uri\u,  ami  lifwn.  hut  tli.-.' 
llflii  ni  l.v    |pi..,iN-   a    lv|ii.iil    aiiijc-iii,'    lial  it. 

Ilii'  .liira-(  riliHc.iim  -^iliin  ni-  Jiinc  Immm  cxlcii-.iiily  iiivadiM 
l).v  III)'  <  i.a.sl  K.iiiffc.  iulrii-iM'.  wlii.li  arc  in  tlic  Held.  imlistiiiKiiiBh 
al»li<  in  rluiruit.  r  l'r..iii  thr  Kraii  i  i|:uritc  [Hlibit^  iiihI  Ih.iiM  r-  liiai 
rcn-tiliili'.  to  ii  iiiii«ii|iriili|<'  I'Xlriit.  tlif  l..n.T  iumtiiinic'rati'  Ih-<|.  h 
the  I.alnTKc  >.Tii-.    It  is  evi.lfiit.  tliiri'torr.  that   intnisioni  <■!' (fratio 

"liiiritc  liav iirriil,  a|.|.ar.iitl.v  )n>in  tlic  !.a iiiajjina.  at  (litTcriiil 

ami.    ill   Miiiii'  ra-cw.   h  idd.v   -<'|iiiriiti(l   inTiud-i, 

Tin-  •liira-('r  liic 'iiii.H  |i<Ti(»l  Mf  -<t|iniiiiliiti..ii  ua,  tcriiiiiiutt' I  lij 
u  'vide  -iir.ail  dcfiirinati.in.  at  tiif  i-lc...'  ..f  wliicli  a  i-i,iisidcnildc  iinii 
ilifliidiin;  'rakii  Ann  Irit.  and  llic  uKiitcr  |iart,  at  Ifa.'.t.  .d  m.rtli.ri 
liritisii  ('(I  unilda  and  Miiitlurii  ^'iiUnii,  wa-  al  ovi'  tli-  >-a.  I>iura- 
dati<'ii  I  (•(•anil'  active,  and  iin  cvidcmc  liao  been  nl'taincd  In  -Imw  tlial 
from  thut  tiiiit;  t<i  til  •  |>rc-ciit,  aii.v  pcrtiwii  ot  tiiat  rcu'i.iii  lia»  1,iim> 
siilijf<-l(  <1  t.i  inarinc  ciindiliiiii-.     'i'Uv  lii>t(irii-   n  cnrd-   in    liiUii    .\iiii 

belt    rriiiii    tile    liiiic    ut'    tlic    .liira-Crcta" ii-    ili-tiirliiinc,'    until    tla 

glacial  iKTiiid  arc  few  and  imictiiiilc,  and  >li.iw  inaiiil.v  that  tli> 
Jura-('ri'tacc..iiii  IniK  were  cipii-idcrald.v  dctnriiicil  and  imla 
n.uri'lioieil,  tiiMt  urosiuii  cdtitiniicd  intil  u  nearly  ba>e-!cvcllcd  •mrfaci; 
\va-   |iiiiduc(d,  and  that   this  Mirt'acu  ha-  bc.^n  subsciiuciit  ,v   upliftttl 

ami    dissected.     Si Iimvev  r.    im    scdiineiils    dcciir   that   are    inure 

recent  than  'le  .1  iira-Cretaceniis  beds  ami  cider  than  I'leistocene, 
till  re  i-  lie  evideiicc  within  Atlin  district  tn  imlicat  •  cither  duritis.' 
what  perinl  the  |(laniited  >iirt'ace  was  elevated,  ur  Mliether  nr  not 
there  has  1  ecu  more  than  one  irosioii  c.\cle  and  »>d  seiiiic'it  uiililt 

Alter  the  inva-ion  of  the  district  li.v  the  (•|iiet"laiii  lli!l  vo|caiiic» 
and  durintr  a  period  believe;  to  iiie  mle  portions  of  the  Tertiar.N 
and  also  |«Tliaps  of  oarly  I'lei-tocene.  Takii  Arm  he't  wa- 
s'ib,iected  to  at  least  three  volcanic  invasions  by  the  Carinack  basalt-, 
the  Kliisha  iiitrnsives.  and  the  Wheaton  River  volcanics.  The  Car- 
mack  la-alts  appear  to  \v  the  old  -st  of  th'xse  rocks,  and  iM'cnr  either 
as  dyke-  in.jcted  into  the  older  formations  or.  in  places,  as  tlow- 
tiiat  poured  over  the  land-surface,  accoinpanied  locally  by  tiifaccoii- 
acciiiii.:Iatioii--.     Only   two  small  exposure-  of  extrnsiv  •  basaltic   nia- 


.'rrae-^ii 


A¥Ml?"iKi~i"<  /&4-i*-.2i?-,  .^"^W  *••(«!■ 


ATI.IN    DIMI  I     <   I,    Ji.  ,;. 


4.-. 


toriaU  wcr.'   ii..t.'.l;   uii.l   tli.-..  ,„  ,iir,    rf-i-^.  i  iv.'n .   ii,:,r    Niriliiil   .  n 

th.f  w.»(t  sh<in(  of  Tiikii  uriii.  uml  mi  (li.-  ...iiiliw.'»t  ta i   .\riii-(r..iii; 

IK  Ilk      TU>-  l.iKiiltii-  rock,  rnnifr  in.m  line  I ^Iim,,  In  (..Muriv  ml 

truin  .|arkicr.vni.|i  t..  .Inrk-ri-.|.|i.|,  i„  rnl„ur.  Mmiv  ,.|  iImmm  arc 
lifiivilv  iiii|.r-Kii„t...l  with  irniiorr  riiiii.-rals  aii.l  iti  eii.-t  .["-imh  ii. 
aiitfili'.  .iliviii...  ami  l.a-i.'  plaifi..,-!,,,,.  ,iri'  visil,!,-  t,.  tli.-  niiai.l  .I  ,■>,.. 
Thr  Klii^lia  iiitrii-iv,-  arr  r.|.r.-.ntr,l  in  Tuku  Aim  1.  It  1» 
niiiii.  miH  .Jvk.w  (,f  iftaiiitc  |.(.r|.li.vr,v.  win, I,  ,.|it  tli.'  ..I.j.r  |..rMi.,ti.,i,, 
an. I  an.  ..f  ahoiit   tli..  .aliic  :.(.'.•  a»  tlw;  Carinark  l>a.alls  hnl   «li,llior 

> '«'•'■  '"■  ■'''''•f  i-*  •!'>'  <l''tinil...v   kii..wii.     Tlif.v   ar..  ii«|it  un.v   t<> 

pinkish,  roarnt'l.v  iT.VHtulliiif  nnkn  .,l  uraniiic  hahil. 

I'll.'  Whfat.iii  Itivir  \..|faiii<  «  nrr  iiion-  r  c-.iit  lliaii  tlic  Cariiiark 
l-a-alt-  and  .•oii-i-t  ..f  rli,v,,||t...  ami  lutr.,  wlii.li  ,  .viir  a-  .l>k.-  ami 
ai<..    an    Hows    aixl    tiitar,.o,i,    a.vninnlatioiM.      'Ili,.v    nr..,    t,V|.i.-,illy. 

ahiinst   whilf  to  Imht    vcllow   r..,.ks  althoiiL'li   in    pli ||„...    ,,,•,.   ,,•,,„ 

"tain.d,  ami  .l.ciijfdlv  n-d  on  woatlnTcd  ..nrf, -..  Tin-  Wlioatoii  Uivip 

'■"''■""''■ I"''"-  •"  '»■  '•onn.Mtrd  with  th,.  Khi.ha  (rrainlir  intni-iv... 

and   iiia.v  !>_•  -ynihroiioi  .  with  thcni. 

Ill  iipii.T  Crrta.voiH  tiiiiu  h  transjfn-sion  of  tl a  t.-ok  placp 

i:lonu'  the  prcHfiit  Viikoii  ha-i.i  to  the  north  of  Taku  .  rin  l.eli,  Hnd 
also  pr.ihal.l.v  .■xtfinh^d  to  other  portions  of  Ahiska  and  nortli.rn 
Yiik.m.  Di'positicai  (.•ouliiiiicd  widl  into  the  Eoi'eni',  aiihonjth  "in 
tla'  rpiHT  Yukon  hasin.  tho  Koimmic  i-  n-prcst'iitcd  only  hy  ir^h 
water  Ih..K  which  .ccin  to  hav..  Imm'Ii  laid  down  in  isolate!  I.a-iii>." 
In  Kmvnc  ..r  Mioccn.'  time,  a  irradiial  uplift  oecnrrd  which,  thoiijjh 
of  an  oroiirai.hic  character,  was  aecompanied  l>y  Vnlcani,.  activity 
and  hy  a  considcrahie  local  dist.  :rl.an<-e  of  the  F.oceuo  be<l*.  Th.> 
exai't  dale  of  this  orojienic  moveiiieiif   is  soimwhaf   in  donht.      I»aw- 

-"'  '■'■*''■'•^^   •'■■<•  uplift   to   the    !■: lie.  I. lit    llrook-'   has   prodinvd   .•,,!,- 

sideral.le  evidence  to  show  that  the  .lynaiiii.'  revolution  occurrol 
diirini;  hite  Kocene  or  early  Miocene  time.  A  Iohl'  perio.l  of  enisfal 
slal.ilily  onsiied.  durinjr  which  what  is  now  Die  Yvkon  pi;  •.an.  as 
Weil,  pr.ssihly.  ,m  tlie  C.asf  ranire  and  other  adjoininu'  tracts'  •.\cr. 
reduced  to  II  ncar'y  featureless  pl,|i„  ^vhi.di  was  sul.se.picntly  el  -Vhl-d, 

'  Hiiioks,  A    H      l>ri,f.  I'appr,  Xo.  (5,  I'.S.  ficol.  Survcv,  Iftflfi.  p    2(;i! 

(■o',i;'""li"-li    1-     ,'   c '''i"'.'"'   '■•'",'.'■'!   '"   •'">  "'"■''.V   Vmintnia     ■,.«,„„   .,f 

(  .uiailu.      Hull.  (icdl.  Soc,  i.f  .\nii-r.,  Vol.  12    n    79 
"p.  lit.,   pp.  ;;!>2.  29.'). 

11, 'if''''"i','''n'\.''-,  ".'"•"■''','■  .^'"""*"'"  ^>'^*'''"  "'  "'•i'i-li  f'.>t'ni,1,i;,  .,,,.1 
Al.iskh.      Hull.   („.,i|.   >o,  .   (It    .\iii.r..   Vol.   H.    \pril.   |%.1.   ,,,  .   n:.i:ij. 
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'"""'"'   "'-""""-   'l,„>    .1...   ,,l,,„„i,„n   ». ,M|.h,|,...|  .\„r.uu    -h 

<■■"•■'■  -I""!.,  tli.r  tl,.    Mi,,...,,..  »,„,.,„,.„„l  „.  ^Ml,.,.„i.n..lt.IH,.iti.,„ 

■'fMl  ar...„„„|.,.„.„.  nn.l   llr...,k.-  „«r....   ».,1,   I,,,,,   „ „i,|-.rm«    rl.a 

ih..  »,il«.,,„..„r  ,„,lil,  ,Hvurr.-.l  i..  IMLkv,,..  ,.r  ..nrl.v  l'l..„t..,v,„.  tin.. 

>l>i.rr.   li„H,n.r.   ^.Ii..^*.    i|„„    ,1...  ,.r.,M,,„   ,,,    ,1^,    y.ik |,,t...,„    «,,: 

""""""""■"""""   "'I''    •'"■   'I'l-Mli t    il„.    M„„M..'   -tnttu    >.,    th. 

'""'■'■   *""'-^    "'    ^  "'^""    ••''"■ I.   >l,.r.lor...   nrtf..   tlu.l    il,..    Vukn, 

pl"i.'..M  «a.,  ,,luuMt..,l  ,u  Mi,,..,.,,.-  .i„„j  mui  wu.  .uUMi'-Utli-  u|.lift„v 
If.  I«t..  Mio.v„..  „r  ..„rl.v  ni,.....m.  t,i.,...'  Ir  i,  „„t  kn„«„.  ,,.  „|,.., 
■M-..t  T,.ka,  Am,  l.,li  u,„  „tf...|,.,l  l,,v    ,1,..,..  v„ri...,.  ,no,...„..„t.  «„,] 

■li^n,rl,a„....,,  I„.t   „    „  ,.r..l,„|.|..  il,„,   ,|.„  .1,,^,  <r-.„ ,„  „..|i,„,„i. 

"••>•'•  lurtr..|v  U..|„r„...,|  |,y  ,1,..  |.;.„,,,..  ,„.  Mi,^,„,^,^  i,...,fl,„rm„i.., 
''■'" '■"•^'■M,..„t-,     ,I,H     ,1.,.    ,|i,,,i,.,     „„,     |,..„..,,,,„,„.„,     ,,,„.j„^ 

■'"'    "■■     l"'-l'li'"'l>''     1".M     K,,....,,,.     ti„,.,;,,„|||,,,,    ,|,i,  ,,|„,„„,„|,,.„., 

<v»M  ,„,|.t„.d  h,  pr.„..i.„||.v   its  ,,r..H,.,„   ,„..i,i„„  ,|„n„K  la(..   M,,,.- 

I'lii.ii.M",   ui-  .•iirl,\    l'li.,,rr»...eii.   liii,,.. 

Alt.T   II,..   la,t    «r..i,f    uplift    „|'    i|„.   ,|i-,ri,.i.    ||„.    ,tr,a,„,    Ih.^,,, 
■•^M.mII.v    .r..„..|„„.    ,l,..i,.    ,.|!..,,    „.,|    „,.,„   .1,^.,,    V  ,,,,,,..1    i„..iHi.,„. 
"-Hlt...l.    ,„„|    ,[,„    «at.r»„>.    u.ul     .•„li..v    ,>>(..,„..    „|    ,„-,ia.v    wrr. 
■-lnl,ii-l,...|.      I,    „.-    .(„.r   tl......   ,l....r..-i.„.,   „,n.   w.ll    ,„rr,„..l    ,|,.i 

tl'.-  Curnhi.-k  l,„s„lt.  ,„mI  WheutoM  |{iv,.r  u.h:nv<:.  ;,..,]  ,,r..lml,lj  ,)„. 
MnsI,;,    iiitni-iv,.,   :,.    wll.    invudi-il    tl,,-   .ji.tl-iw. 

■\<      ,.      lat..,-     ,],„.       ,|„.     l,,.,,,,!,,,,,-      I,,     ,i„.     U,.,.,      ;,„.!     ».,„tl,      .,1      T„kM 

.\n„    l„.|,    |„,.„„„.    ,1,.,    j.„lli..rii,«    wr..u,„l-    i,„.    >.h„-i..rs.    .,,,,1    1,,,^.. 

'"'"■'"'"  "''  ' """    ''"""   '>■""  'l,..>„„„.|  n|,i..lTakM.\,-M,  v„ll..v 

"."'    "■    ''"' -    "-''""i'n^-.     Tlavs-   d,:|.r,>,i,„.,    u.-r,-   ,i,.,-,,..„..,l    ,.,,.! 

""'""■■'    '■'    '■'   •""■■"■   •""'    *•"-•    in,t-     ,,t'    ,„„niiii„l     „n,|     .,tl„  r 

l^l"-r.>\  ..•,-„„n.h,lM.,i,  u,.r,.  ,|.-,,„m...,I  ,,„  ,|„.  ||,.„.-.  u,.,|  al,.|,«  tl,^. 
l'."-r  p..rti„i,  ,,f  III,.  „,,i|,  ,,,•  ,|„,  v„||,._v., 

t»wi-|.vi„«    ||„.„,   I'l,,]., |„.  ,1,.,,,,.;,,    ,,,,.   ,|„,    l;.,,.,,,    ,„.,.„„,,:., 

ti-ii-.  ,-.,inp,.,.-J  ,,r  Hi.viai  mill  liltunil  -„,„|.,  urav.-U.  ;,,,,!  -i|,s  ,.f 
''"     !■' Ill    ".il>|.\va\-.   iiii.-k.   anil   -..il. 


Mti,.ol-s,   A.   II..  t)|i.  ,it.,   p..  i'fin.  29'.',  L'<i3. 
Spun      .1.     K       .MJenlo-v     of     fh..     Yiikci,     «J„i.|     .hstrict      Aln-k  ,    ' 
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';M'J.'J" 


% 


\  1 1  1  \    lll»  1  I.I'  I     1.  . 

Mil  I     (>^    1  ;'UM,\  rioNv 

Sedimentarv  Rock< 


t'"f iiuiri.ih. 


!, 'Hi. .1.^1.  ,,|   ,  li.iriti.li  I.. 


Sii|«  ttiii  .1  il.  |-«it.  ,  <'hi.  Hv  Kiin.-U,   ,.i,pN,   Im.mI.I.  r  .  I.i\-. 

•ilu,  fii'H-k.  I*  .ir.  iiti't  "It! 


lui.i  <  n  Iiii 


'I'.iiit.il.i- r'<ii|{1 ••?»!.       I'oiikIiiiik  riili' I  Iiii  H\   uiili.,|,„   .,,,,,) 

ititiii   .III'!  -Ii,il»- 


(,■('"  rif.  -in.-  CihikIiiiii.  rnii .,      -.iii.|.i..n. -.       ^i..\ 

H'itckc-,    tuff",     -hull-,     -hill..    ,11.. I 
'|iMif/it»-, 


"  ai-li.111,1.  run-  ■  llr.ii  l.'irii  liii,i.it..n.  -  l.iim-i  .ii. 


Iirneoui  Rocki. 


I'll  1-1.,  I II,     r..   i.iiilj 
<  "r.'fufiiiH-  -|iri)ti 

.llilv     lli:lllllv     Ti.l 


VVIi.-:it,  .11  hi  111   \    .ilMlllt»<'lil>.riv    ll>>.,lil.  .  „l|il   I  In.. lit  1      liilf- 
r,lllli....k    li.i».il|.    .  lill-illt-  ;ill.|   l..|..iil    tiiffh. 


Klil^il.i    tlltni-n 


f'liii  Hv  m  .lull  |iiii|.li. 


Ilil'ft.i.ii   Hill    l.,li.iliu-«    ('liii-H>     .ill.||..it..-   .111.1    ;l.i.|..-ilii     l.iir- 
ild.l   (ili-CfiH- 


■  |.lM*Hi«li; 


<'iM-t  Hari;:.     iitrn-ni  .  .  «'liii  Hy  irr.iii..  ill. 


I'ljilijibly     .ill    u|.|».r  I'likiiiN  k;M"i|..  Cliii-Hy     ;iiiil...iti -.      iinil...itn.     firt-. 

'•''■''"'•""'  iliiilia— .  i|i(i|iti..  iiii'l  liiiiKiii-»i(.  , 


Unclassified  Rocks. 


I>|  \onian  I'l 


<.':i.-it.  .111.1  -l.it... 


IS.   hi'^.tntuii,      |,r.)   Mt.  ^1.  .Ill- i?i..iii. 
t«lilv       a!l      l.nvir 

I*.i1h»i./.  ■(. 


I  'lili.riv  -i-lllHi.,.,  .uri|.llll«.llti.-,  111.1-1,1    I 
IllWir     \.i!(M?lK-,      IIii.M,-     nil  i       tl.ilit 

lilmilf  Kn"!-.-"-",  »'Tii  iti'  sclii"'-. 

i|'i;iitzit».-.  .inil  liiiii'-lniiHi*, 


^m:  '^ri^r^ 


■*^  il».4>|,.M*ri  Al.   HITKVt.V,    I  ANADA 

hllAllin   l»l^r|;|IMIi»\»i  u^    ^l^UM.\llo^s. 
Mt.  Stiveni  Oroup, 

I  lif   r...^:,  ,   ,,(■   il„.    Ml.    s|,.,,.|,.   «r,,,,,   ,,r.iir   ..nU    m    tin     ...ntli 
■*i',t..rii  |>iirt  ..I    Inkii  Ann  I. It.  ,iii<l  ih.-ir  iMljoin  hii.I  Im'  r..  llu-  v,^,l 

..I   ill.'  (  ..ii-t    \iaunf   iiitriioik   .  »hi>li  ...Miipy  ill,.  .Mrni iiiili«...i 

'■"'    •  f    "'     ''"     "'■'■•I       III    lii't.    "Ii.ni.r     ill    ...iill.irii     V.  ik-.n    uihl 

iiTili.rii  llriii.l;  (  ..I I, 111.  il,.  ..,i,hrii  ><\\t<'  ..t  lli.'  r,„i,t  nmu.'  Ini. 

''    "  "■■l''"r'''l.  111..,    Ml.  Si.ui, k.  iir  ill  ill..  i„r f  ,i  mor.' 

•  ■r    ..-»   .oiiii,.,  t.,|    I  .Il    l.,,r.|.riiia    lli.'   ttrmnlii'    iiitni-i ..  ■..      In     Tiikii 

•^""    '•'■"■    •'"■    ^''     ■•^i->'ii-    11,.  iiil.r i,r..|.    ilir..iiirli„iii    mi    ,ir.., 

wliirli  „,iii|,  ,,(■  Tiikii   iiriii  i.  ,il>niii    I   mi',-   will,.,  ,ii„|  t.,  tlw  ii..rlli 

''  ' ''  *•'''•'••  '""  '"'W  ""1.  h  „,  i,  ,i.,t  known.  ...  iN  «v.|,.rii  eilge 

II.'.  will,., Ill  III.,  .iirvv.j  l„,ii.  ri,,.  i,r,.,i  ilir..iii{li,,iii  whi.-li  ih.,,. 
r.i'U.  ,.  i,r,.|.  .vliliin  th..  ,|i,iri'l  i.  iilioiit  J*!  ini!.'.  |,,iik  jn  „  ii,,rtl|. 
»  '.Lrlv    .|ir."li.,ii.   nil. I    |r. m    1    i,,    |ii   mil,.,   «i,|,. 


I    I   lIlMl   ll.,||      t| 


I  \H\.  ynin. 


lii.'    \h.   ."^h.v.ii-   ur..ii|i  ,..,1.1-,-   ..(  ,1   ,.,,iii|,,.x    imiinl.v   ,,f  ,iiii|.|ii 
1-lii.-.     na-li.Hl     l,„.i..     v,.|,.niii..,,     mi.,,.     „„.i     l,„nil)leM.lt-Kn.!i«oi. 
..•ri.it.-...|ii,t..   .|imrtzil.'..    nn.l    |iiii,.,|,.ii.'-.     «l,i,.h     in    ii|...|     pin,.,., 

■'"■    -"     i'lli'lllll.l.*     ll"..,.iill,.,|     llijit     it     „,„i|,|    |„.    ,'X,',,,,li|,K|y    llitli.lljt 

I"   -.'I'lirnl.'i.v    iiKi|,    ill.,    iii.|i\  I.IimI    MiIiiIxt-. 

■-V/u,,/o,„.    .1  »,,,/,,/,./■,/.',..-  Th.'   ..•hi,-l..s..   iimi.liilM.lit...  „r,.   lim.b- 

t   .Mnr..,l,     ilark     tji-.n.     r...\-     lli.it    Iniv,-     . ■■.,  r.vwIi.T,'     ,i  Inminnl.'ij 

.tniitiir,..    l.iit    nrr    nir.'l.v    ti-,,',.,    :,,„[    ln',,n,.nll,v    lircuk  iut.."    tli.. 
-iru.'liiriil    |i|iiii.,-   nliii.„|    II,   r.'ii'lil.v   ii,   n]i,nn   tlii'iii. 

rnil.T  111.'  11.  ..op...  Iliiri  -.'.turns  ..f  tyi'i,,.!  M,|.i,.ti,.H  ar..  «....n 
I..  ..ii.i,t  laru.'lv  ,.;  .iI.ikioiIh.h.  |i.,riil)len,l..,  ami  l.i^.tit.'.  wilh  .<>tii.'  a.  .•.•,- 
...iv  ii„ii-„u.  ami  <  i,i..i,t.'ral,l,.  s,',„m|iirT  cliluril,.  an. I  .al.  it...  n.  »p!1  h* 
-..111..  z..iMt...  AIm.iiI  oii.-lialf  „f  111,.  r,i,k-.  a|i|M'ar.  in  iiin.l  ,  a-,..  I..  1». 
I'lni;i,„.|a.e.  Miamlv  uii.l  |,Uum,m  la....  Tli,'  lioinhl.ni!..  i.  tin'  n.'Xl  inn.t 
iiT,|Kiitaiit  ,  „i„tili'..|it  anil  ixdir.  inaiiilv  a,  |,l.4»  hr.iir  .lirc.ls  \  lari,-.- 
niinilHT  i,f  iii»-milttr  i-ii'ii-s  nf  liirifit(>  are  al.o  K,'n. rally  iirps.'ni. 

l/-(v/,r,/       /;.,.,,         l„/,„„„,.,        -I-I,,,       |„.,,!|,,,|       |,,,.j,.       v.,l.'ni,i,..       I,,.,. 

l.r.'vniliiiKl.v    tiriii    mi. I    .•,.iii:.;i..t.   mnl    npi.'nr.   m 'ifn  •.•,,|ii.'nlly,   n,    Hii.' 
'"  'i"ii'   I>'.Miir.'.|.  k'lv  iii.ji   I'.M.k-  liiiving  nil  iunl.-iti.'  luilit.  Tli.'.v 


•,*  imm-^h  i*ri  T";  1:^^^ 


Aritv  i.i«rint  I ,  u.  <• 
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Imvo  alwayn  «  h.ii„n„i...|  .t.,.,,.r...  i»  w  r  I.,  .n^  h..,|,..  |,..«,A..r  „.! 
ilun  mur  ..r  may  n..t  .•l...„,  =,1,,,,^  ,1..,,,  f„|  .„|„,,  ,,|„„  „  ,„„  ;^,„„ 
rally  lin-iik  iridi  «lt.in(  iiiiirii'.ti   IrutfiiKiit* 

TrnU.I  •p«.iim..n.  r»«(i.in...|  iin.li>r  tl,r  mm.  r.«,  „■„.  .,.„„.„  .„  |,,  ,„  ,,i,,,, 

..n,.  ....;,.,„.  .!,,..„.,  .r,..i./.,,Ti,oi;;!;^:,,.^ ;,  ::;,;c.,:";:::;;:;„  ': 

Kr»iin<lin4M.  id.  r..iir     |»  |i|>.  r.-.l     Ilir.Miitl,    Hi- 

'" "'■•  «""'"<■»  ar-  tfr.'>i.|,   („  .|„rk  Kr.-.iii,|i,  ,„..,|,   „. 

' ■"•'^    t..xi„r-,l   r.-k,   vvIm.I,   hav..  .,  .I....i.|..,||,,    B„..i.,„|,|   i,.|„, 

:nnl    in    ^>l,in,    ..rtluH'la....    plaBi,,,!,,-.    um.I    ..IiIkt    l,i.,iii  ■    „r    |,„„, 
M.ii.l..  or  l.nil,,  .an  l.o  r,.,..lil,v  .l,.t„t.,l  with  fl...  .iiu,i,|.,|  .>,, 

t  i.il..r  th^  mi.r..».n,„.  u,..^.  r.«k.  «r..  ...,  „  i„  ,„„.,,|  |.,r„.  i,.  ,„  ,„,,,„ 
.l«-...   n„.r.»lm,.   ,..,«,.«  U,..,   l„„,„.,.   h»rr,l,!,M.I...    .' m  I  ,.       ,  I  ,,    t.      ,   , 

L    r;   1  "  "i""""'   '•■'■'■"-'"•'I" >■    mn,.r..l,   Imv,.   Ih  . .,   .nt,  ,  Iv    ,.      ., 

S.n.,,.  >,/,/,/,.     Tl,..     -r.it,   -,|,i.,,     .,r,.     !,,)„     ^,.,,.     ,i..,l.. 
nnk*  «l,„.h  Hf  tf.M.Talb    ,..mrv.!,Ml   H.,!'!   aipl    trial.!..,  at..|   hav,-  pr,. 
*Hil,Hal,v  „  l,ri„l,t.  jrli-fninir.  api.tarau,...  .1,,,.  t..  tho  ^r.-at  am„n„i 
'.t  Hcrii-Uv  ll.ry  (..hlain.      In   pla.....  th.-M-  r,Hks  routait.  .•...mi,l..ral.|. 
ir...i„r,.  wl.irh  .,xi.|j/..s  nn.l  uiv  i  ||„.„,  „  ,I..,.i,|,.,|ly  rnl.li«li  .„l„„r 

.V   .nlr.t^       II,..    ,,„l„   „,„„.,,   ,„   ,,,,^.„    ^    ,      ,,,,,,       tfi.t     l,«v 

'"■""  """'''•''  ">"1  >• r..,!,  .u„|  „,  tr,.n.for..,ed  .nt,,  tl,,.ir  ,.r.-..nt  for,," 

(JrirtzUis.  -TIa.  ,,iiart/^it,-  n.,rmuliy  uru  light  greyish  lu  aliii.„i 
"hitf  .•„1,„:.,  hut  ar..  Ml  plao,-  -tailioJ  rwl.lisl  hy  liiii..iiil,..  Th..M. 
r...k*  .ve  ^...tirrall.v  u  hue  (fii.  is„,i,|  ,trii.tiirt.,  uii.l  n>.i;asO(.pically 
a|.|.<.ar  to  consiit  fiilirely  of  c|iiiarfz. 

Tliin  «.;rti„n«    psnniii,.-,!   nn<|..r  t|„.    iiiircs.  .ii.p     howpver    arp  «<,.„    t.. 
wlnili    „rp  WHIP  nf  a  k.ili  f.l,Np,,r    th.it  are  mn.l,  allorpd  to  serl.ile        \ 

ami   inawnptite.  wore  also  noted.  iircnii 

ii".,*/o/,M.  -Th..   liiiK.stuiR.s   vary    from   whit.-   t.,   liKlitl.lui,h, 
a.i.l    from    sula-ryslallini-    to    .rsfalli,,...    aii.l    ..uu    g.i„.,al!y    1...   ,li,. 
2n«27-7 


^ 


:.o 


llMll.lMill  .«|.    KiNvrt,    >    \.>t4|)« 


ltiiK<ii»lM'<|  U't  a  loiiK  i|i<tHii'i<  iiri  iiiTi.iiiit  rif  iht'ir  tiirlir  ■'•Jniir. 
ill   I'lii"  •   rln>    .iri'  •'iiiuwti.it   iir|{illui-i'uii>,  but  sm  iiiurr   frp"|ifiitlv 

•  iliiitiiii*  III  <  i>iii|H.>iti,,ii  riiiy  ni'iM'ntlU  ."••  iir  in  tiiii*<ivi<  IhhI.  |t) 
til  .'lO  Iti'i  If)  tliii'kiii  ••,  liiii  ill  aiimi'  iiIb'T^.  wlivrt!  eimili|jTrtbli> 
iiillllixhuri'^     nf     iirililliiiiMii,     iiiillfrr     mriir,     tlu'V     III!  iilUf    •i:||i<"liii» 

-mil  II  II  \i     III  I  uios». 

All    till' Iil-I .ihil   yliil-..ii.|    l".k.  ••!    llif    Ml,    MiVi-|i.  iifil|i 

liinu  liri'ii  »iilijiTii'il  ti,  l,,|i|i|.i{,  fiiuliiiiK.  tii;i,liing,  •liiMiriiiR,  ami 
"li'liiriixii,  iiinl  liiivu  Imi'ii  <»  iiu'tiiiiiMrtilii»ril  lliitt  ill  niitiiy  |ii.iri>« 
iliiir  iiriKHiiil  •  hiiriHiiT.  liaM>  l.i'.'ii  iiiii<kii|  nr  ••vimi  IuIhIIj  ■!<  ..lrii\nl. 

Hm  II     til.      llllll«lllt|.  -     ;iri'     l.il.lml,     iTlllll|ll(l|.     iltnl     .u     lllMllvil     Willi     till' 

vllii-r  nil  nilur',   ilmt   iliiir   rulutivu  u^ll'^  uro  uuccrtniii. 

I  lii»u    r>»-Ut    iiiMirmlilv    oi .  ur    uIhiik    tlio   I'lUlvrii    tilgo   ol'    ilw 
«''iii»l    lluiitfi'    iiiirii-ivi -,   timl    wlifri'Vwr    liiiin.j    in    Taku    Arm    lull, 

•  i.iiMiliilf   |.iirli..||.   ,,•    ill,.   «„||.   ,,|    till,  r.iimt    ltiiiii{f  bdtliiilllh. 

\i.l      »Ml   I  iilllll  n  Ui.\. 


Ill   'l\iUn    Arm   IhIi    im   t.,..il-.   Iiiuf  1 n   i,,iim,|   m   ihr   niiiiiln  r- 

iij'  till.  Mt.  Siiviii,  (,'r..ii|i.  mill  It  1-  ..Illy  known  that  lliu.'f  c.iiniiri.i' 
tlic  (ilili  .t  n.ik-  •'X|i..-ml  in  ilif  iiri'ii.  Ilowi.vr,  IrDiii  thr  i|i-iri|iii.iii« 
"I     M.( '..iiniir    ill    ll.u\-..in    ili..irii't,    uml    i.l'    llrii"l^»     ami    'itlni-    ni 


Ala-ka,    j|     i-    lAiilciit    iliiil 


Mt,    Sii'M-im    r.xk^    ri.rrt'n|).ini|    \\\ 


the  lower  I'ulu'n/i.ii'  tiTniiir*  of  tho«i.  iliHtrirtn.  DifiVrfnt  niciitbcM 
"I  M.-(  ntuifirB  •Older  Silii»to«e  Itmkjt '  ari.  litiioluKieull.v  apiiurriitU 
.|iiiti.  -iniihir  to  thnm-  of  tin'  Mt.  Sicsi  im  nr.iii|>.      Tlio  (fiicisiit  ■(  aiipcur 

' rri'-|i.iiiil    t.p    ill      I'lllv    «iii>i<-ts-'     ut    tir»t    consiilcrtxl    to    ho 

Arliii  nil.  Iiiit  now  ln'lii^vcl  t.i  Im  iiiiii'h  iiion>  ro<'«'nt,  ami  prolmlily 
I'alu'o/;..!.'.  t  irt.iin  linuwloiu'  ImnilM  ciirrj'ii'K  Silurian  foisils  oi.iir 
intcrciihilcl  in  the  schistose  rocks  in  Ala»kn.  and  these  limes»one«, 
I'otli    in    tlii'ir   ii-i-.H-liitioti    jiiij    iirriMi'f.    ri-"'iiilili>   tlio-,'    in    Takii 


'  MiCnniipll.  R.  (1  ,  ••  '111,.  Kl.iii.liki.  t!<>l<l  llilii>,"  Ann.  Ki-ii.,  (ipol    Siirv 
<'nn..  Vol.  XIV,  p.  17.  1901. 

"Hrimks,   A.    H,   "Tlio  Ki'iiKrapliy   iind  (ti-nlnuv    iif    Alnika."    I'.S.   OmiI. 
."'iirv..    I'rof.   I'lipi.T.   No.  4.'i,   190(1,   p|i.  20s.'>m. 

'  Mrroi,ni.ll,   R.   O,     Tlip   Ampri'nn  <"..oliiKi«t.   Vol     XXX.  .lulv.    1902. 


it>'>  °' Jir-:-i^%h""  KflSli-.-  :*5ihia-A:^ 


■»  M  I  •»     l>l»  I  (111   I ,    J(,  I  , 


it 


\rm   l..i-       II...    \U     ,s,.„.,„   ^,.„„,   „    .„„, ,.,,.^_,|    ,^   ^     ^^^ 

!»<>.. I... .11.   Mii.l   \,r„U»l,ly   ull   l.m.r    |'..lrt../.   . 

Th.    ,.,m..    Mf,    Suv..„.    „,„,,.    ,«.    ,„.,    ..,.,,,,..,    „      ,^.,^^^^,^_^^ 

'''■'''"'".    ^'"^""'     '''"•'"     " ►'"■'"     '•■.■     ' »1,..,     ..»,.,. 

..V..U.     i.,    ,1...    «n...r',    r-|..,n    ..,.    H,..      I ,,„|    \,.r|.  „.1.„.|.! 

".';*■"  '■ '•■'■■'   '»    •♦ ''"■^'  "'•■  "I-  •!.■«•  nl..,|   „„.|..r  tl,..  „„„.. 

■H../..r  M,  itruu,,;  il,.„  „.  .,i|  ,.P„l,„l,,|,,,  ..,rr...|'..t..l  ...  tl,..  Mf 
Sh.u.,,.  B^.,M..  Im„  .„,..  „„U  ,.  .„.«t..  .m-;|  „..,..,..,.  ,„.,.„r,  ,|,.... 
ih..   ....fri'lulioii    i«    ».iiiir»h,i|    nil.  ..rluiii, 

Th..  n,..mu,.   .„|,„|   ,„„|, ,  ,|i,i,i„„    ,x   .„,    ,,^,,f    (Jmli,,,,-, 

""'I',  "".'l  >n  111,  r..,„,rl  „„  Aihii  nuwug  .li.lri.t.  ..U„  ,.,„.•.,  .n.| 
'"  'I'" I   ilii.   \h.  oil.  \,  I,.  iiri.,|i. 

Taku  Group. 

IM^IIIIItl    litiN. 

Oul.ro,.-   „(•   r...k.   Ul,„„,„^f   ..,  ,1...   T.iku   «r...,p   ..r.-   |„m,...|     „ 
IiilMi  Ann  l...||  i„  ,|,r ,„||  „„.„._  ,|„.  i^.fj,,.,  ,  I  ^^,^^.|^    _  _^^    ^^    I 

""   ""'  "■'^""■'"   ••'"'  "I    ••'"' «   -.t...ii.     Tlu.   ur..„   „  ,.|„„'.t  '.' 

mil'-  L.titf  ih  „  n..rtl,«-..„..ri,  ,lir....ti.,„.  „„.l  |„„  „,.  ,,^,,,„„  „„„,,     , 

^''"""  "•"■  '""  '"''••     '''''••  ■'■.!>.,  r,Mk<  1.1 ur  .l,r.,u„l,„      „„  „r.,„ 

'"•"''■'•^   •'" '-"f""  "f  ■<   "il"  i"   .limn.l.T.   .iM.,i,,|   ,„   ,„..  ,„.„l,- 

■•...Irni  ...,r„..r  ,.(  Tui-it,    1.1,...  ,„„l  tl,,,,  „l„„t  .'.    „  ,1.-  „ „i, 

'^'"''•''■^'  '"''■'■•''■•'  •> '"•  lHr«.r  nr...i.     ,\   ,|,ir,|  ,„ „■„.  u,,,„.r. 

•ri.lv  ...ilv  „  f..w  l„„„l.,|  f.,.,  i„  ,|i„„.„,..,.  „,,.„,,  „„  „„.  ^,,„„,  .,^_^^^ 

"'        '"•*"      '"■"'■      "PIH.MI..      tl,..      „„,„t|,      „|-      Tllt.lli      UU,  ..„„:...       ,,.      ,1,.. 

'"■'"*■"' ''    -"l«Tti.i„l    .l,-,,„.i|.    tl,.,    ,i,..    ,.f    ,|„.    !»,,    .,„,,||,.r    ,,.,„,    i, 

"Illy  llp|ir>i.\iiiuit..ly  .•.(iinal..<l. 


I  1  llli'iiM.li    M.    ,  II  (I,,,    ,,  „^ 


■I'TI-  m.,1   ,lat..-,      II,..  ,.|,..r„  ranu.    in  ,..,i„„r  f.„,n  I' -lit  ami  ,|.,rU 

-■r..v   ,„  l,!a,.k.  l,„t    ,„  ,,I„....  ,1,,,^  ,.„,  „,,,.,i^,,  ,„^  „,.,„h^„,,  ,„^- _ 

■'"•■  '"  'I,..  „.Ni,l„,„n  ,„  „„„||  ,„.„„„„  „,.  ,.,„„„„.,|  |,.,„  „^,.      .,.,^__^_ 

8R62T— 7J  ".    •  .<ii    It.   „     Id. 


ft!) 


UkULOUliAI.   klHVKir,    I  AMj»UA 


r»»l»'  ttr.  i)t.M>i>>,  (iii'l.  ,m  t  friMli.  ,,u.|  l.^  lU  ml.  >i,ir|.  • 'U*  li, 
irMfJnrl*  •Impfl.  fruilMKiiK  I  In'  ..rtifiii  .if  lie.  .Ii.ri,  i,  u„i 
•li>ttnilfl>  ik'tirHiiiial'U'  It^m  ilu-ir  Iiil...|i4ri<',t|  i-hrfrm-liri,  l>iii  •itu'i- 
IIm  »    .Mi.ir   hi'.if   t.f   Irx   iiiliMinh  It    ».•.  4i,iti.,|   Willi   «lu'   lUl.  «   .if  lb' 

'I'littu  Ari*i  iir"it|i,  tlH>>  arv  llHi.igl.i  i..  iM  |ir>brtl>ly,  fur  tlH'  Krp.iipr 
I»iir»  .ii    111. I.  hiithlv  imeHni.iriili.'n'.l  •iIm-ohi*  •mlimi'iit*  himi-hI 

■im|.|i  ..I  tti.«.  ■■I,,.ri-.  w.i.  .Ill, lit  X.I  i,\  ill,.  Mm...  Ilr.iit.'li  of  ll|. 
|ti'i..irtiii<  III  .,t   Mil,  ,   ,l,..v,iiia  ih..  r...  k  III  ••.. 111,1111  ...  f..ll,.w«;— 


Wtt..  .. 
4IA..  . 

»•»<► 

j!««» 

K.rt 

IMi  Ki  nw  (!),, 

||,0  .i)li..«,.  Mil'  «■■ 
Till. 

I'M 
I'O, 
OrRrtni'    iiiiiltir 


I  I* 

»ir 

•  r.11  >■ 
li  .1.  »• 
1 1 .1. .. 
SM 
».« 
Ila.  .• 

»ai 


'•"•■'I  ..  ».:« 

Tlii«  iiUii  iii'lirtitiM  tli.it  ilioxii  fli.>ru  iiff  oi  I'liri'l.v  "tiliiiii.iii.ir* 
iiriuiii. 

Til"'  iiM.i.iiit.  <l  •lull's  Ki'iii-rilll.V  im*!.**  a  Wi>n'iti'Vi'|.i|H.<l  il.ily 
ttrueturff.  t'\vu\n  roinlily  int'i  thin  I'liitm,  are  ilurk  or  n«»itrl>  liln.  U 
ill  iiili.'ir,  iiiiil  iin-  fiiMcfl,  briiki'n,  ami  iljitorti'd. 

MiK   ANB  (  i.m»iel.*T10N. 

'i'lio  rwki  of  till'  Tukti  Broiip  untlrriti'  tlio  Citrbotiiferou*  (?)  rtrite' 
I. urn  lin»'iti>iM<  utiil  u|>p<-iir  to  orri np.iii.l  witli  tlin  nwuilMr-  ..f  lir. 
I)iiw..ir»  Lnvvi'r  Ciii'li"  (jfi'i'k  ^rit'V.  ,if  morn  noutheriy  portion* 
<.l  llrili<h  f'nliiinliiii ;  llicy  have,  tlirrcforc,  lii'i-ri  foniiiloriil  to  \>t 
priiliiiljly  of  DfViiiiiiui  aitv. 

JUino  rni'kt  iilso  ..i-ciir  in  Wiii.lv  Ann  ijiilrict,  Yukon',  uri  I 
wiri«  tliifi'  ri>f<Tri'.|  t.i  tho  I.owi>r  ("ii'lio  Cn.pk  uroiip.     Sinr««,  how- 

•  liixMiii,  (i.  M,,  Ri.p.  of   I'rmj.,  Ui-n!.   Surv  ,  fun.,   1X7II-77,    |i|i     VcW. 
I>.m-..ii.  U    M  ,  Ann.   Ifi'|i..  n..ol.   S.irv  ,  Cm      Vni.    !If,     I'f      H    IHx:. 
HH,    t,|i.    ITOITI. 

t)a»>i..h  Ii  M.,  \nn.  R..|i  ,  n«,|  Snrr  .  f,in  .  Vol.  VII,  It.  n.,  IHSt. 
|i|>.  37  »!» 

•C.iirni-i.   II.   I)..  "Portion*    tt    ronrml    '>",|   Whitrhiirw  niinln«  .li- 
liiit."  'Icol    Surv     I>f(it.  of  Mint'*,  C.tn     IflOS,  mi   ag-W. 


'\^^^. 


''"-ic- 


ll«^  < 


■I*:? 


*ii  (      hi- run  r,  a.  »•.  II 

""■  '<»'•  ''"WUil..!.  »... 1.   .ntmtt  t,„„,  \u    |>«,w,„',  .|«,^„,, 

tin.  *n'l  wlfl>..iii  thm  »•  »,  |,«,,h|,  «.«  .»»  ..ri.hHil  ^...f  iVfcp 
•  fwh  ^w^l.,  K  «.fM,  |.,«..,t,|,  M.at  lU.  i».,  irftti'*  iiiiy  ».  t  •li.,»,.f|»,, 
i'<)fTM|»ii<|,  •ffi  Ik.-  „..»  nHHB  r»k..  ifr.,|.  h..  lh..rrr..rt..  I.^n» 
a.l.j>t..|  iu  T*li.i  Artii  I..  ( 

ThU   uroup   .•..rfr.|»>i..U    i..    .hv..i. .,    VIII    ,  t,   itw.ll,ni'.    m»p. 

Rll'l    It)    di'    fppirl    nn    .\ttin    Ittillifttf   ili.lri't 

Bricbum  LimwteMt. 

IH'IWilll    >h\. 

ilr,..  lairii     III  III.     .»■.„(•>     ll».    .1,1,,,      i,.,rii„,i.i.  ni     .,  r,,.  t 

i'(  laku  Arm  lilt  uitd  »fv  rlliii.ivelj  il.\.l,,|»,|  i|«.|,..,.  u,  th«  iinrin 
1111.1  rs.t.    Tb.y  il.ti.  .M  n.l  ii|.  Trtku  ..i„i  • .  tb,-  m.iuil.  ,.i  liit.h, 

fivfr  oil  lJi.<  w.»l  ahiiri'.  uii.j  .•..t.tiriii. itln.ti.t«rl>    t.i  iii.-liui,.  tl,, 

n"rllim.l.rii  part  t>f  I*#iiin*.lB  iiiouni.uu.  „.,J  iKr  lull.    ihin.  .h^i,  |v 
I.,   tlw   I'ii.t   iif   Siintlnv    ("'ilk. 

I  ltlll>l,»  !■   \l     I  IMKAi   llMx. 

Thixp  liiii.«»..m.,  i,n.  ii..m.rttll.v  tin.  ly  (•  xliirr>l  nri.l  r,.iic«j  it,  mlmir 
lr.im  tff..vi.li   l.jiut  t.)  iiiiii...i    «hiti'      Tliii    n|.,,  »«,>    ir.iu      ,l»r>. 
tnlUiio  111  <'ry»liillin.'  in  .tri,.h,re.  |,,,i  „r,.  nri.v,.iliii(fh    m  ih,.  .,„(. 
••<  liiitrbl.'.  mill  iiiiiny  «|i.H'im.|,,  „^■  linn.U.nM-ly  hii.I  I'urinti.U  iniifkt.t 
Willi  Kri«y  nn.l  Mai'k  lim..  nuil  .i"'!'      ^*<iiii>'  In"I«  ■•■■ii'iiiii  iv.tMi.l 
•iliPB  anil   w.-tttlipr   roimli,   bikI  DCPnnJotml   layiT-.   iinrii.iil.irK         -r 
III.'  hotloiii  ..f  ihr  wrir'  .  im.  ,',>tii|HjHH|   lnnr.'lN    ..(  .  h..ru    iii;ii.  ,     I 
V»-n,<  linf»tun<ii  an-  ..v,.r  'I.iniii  f..,.t  i„  '    inkii.'-*,  iii,<|  ,ir..  K.-m  follv 
lit'imh    LcililtMl,   uii.l   .•.in»i<|irnl.ly   mctnm.irpli....  .1,    -.,   i|i.,i    ,,1   ,,ii  \ 
run'  ca«eii  af  "IWinil.-  b«M!.tiiiK  phun-i  tli»tinj'     .Imlilf. 

Al.l:     AMI    liiKRtl  *TI<>\. 

Tlir  tiHiiin  •  Itni.  liiirii  litii.i^|..ii.  s  '  w„<  flr«l  iij.|.ll.  ,|  in  ih..  Ilrii.' 
Iiirii  K>ii,„>k<  wnii'  in,iii  wlu-n'  llip*'  rnek-  Inn..  l,.'i.ii  trii..'.l  ..ii- 
tiriii.,ii»|y  t.i  Tiikii  Arm  ln-li.  Th™..  linjc>«toiu-.t  art?  atxi  flio  nam. 
in  tli.i.c   iiulii.l,.,!   im.l.r   ilf    fpinr   fn.h,-  On-k    -.fi.-.  ,<(  Cmrii  I 

'Cirnmi     D.    n.     ;'|'r.|imin,irv    m.in.,ir  .,n  Ih.-  I.^w.-.  ,,,,,1  Nnr.lcnHlii«I.J 
KHi-r.  xml  .iHtri   t.  \iiV„„    I'.rrit.irT."  <i...l    S„r>  ,   h,  ,,|    „f  Mm,..    i„n 
M.moIr   N"    5.   I'MO    p|..  JS  .10  if    :.iin.    .  i  «n  . 


J 


ft4 


IM|< 


"    »l     »t  H»»  ».    »  %XxttJk 


^  u^'rrrf  '•:  ••'  •'•" •  •>-  •-'•••  ••-*.  r.»w. 

"";; ""'  ''7;"» "•  ••' "-  '•••'■■  ••  ^m  .^«m  ,»,„...•„ ,(.,..  ,.„, ,...,, 

.nl!\!'T7  '"':"■'  ""•■"•'  *'■■''•"*  "•"•  "•• • 

"    ;'7'  "•  '""  ••••'-••*•••"-. .r  «Mr  ..rl..  ,.  .h.,.,aM  ,„ol,«l.K 

';■  '*'-"'  ;■•  ""  •"'■•   "' •"•  •' il  r..m ,  ..r  „  .u-, 

if.  If...  i..r  |i,,,„  ],r,.„  ,||,.M,,  r„| 

Pf  rkini  Oronp. 

IM>IHIIII    ill  A, 

t»..t>    riw.   ......U    .I.,..' .,.,.   .,,    ,1,..    „.,„.,».r.   .,i   „.„    |..„^,„. 


II  r«  on 


--,.«..r....,,.,„.   ,,.,,.  ,,,,„,,„ ,  ^^^^^^^^ 

;,  ;; •;  '■■ '•■••»■■''"■• ii"i..r.. .,.,...  .-...,„..... 

'"  '"•'    .......i.Mt.!,  .V,., ...  -r.i.i.  ....„„..„„..  „„.i ..  ..1 , ,  „„,... 

V''";; '"'■ '-.•.......I. ,„.,„ ,• .,„„,,. 

;■" ""  '"•"''  ■'""•■  "f " •••  .'t..  H.  .i .„ f  T,,„ 

,"'"'""•'      '^  """•  •'■■"' -  ••'"•"«  ■'•-  r.-.'  i.  .1. ..r  ,r 

""■"■;""•■*••"'   ■■•'•■•""■   ^-'"^    " ....„,.       A    f,..,r.l,   .1 1.,,. 


•'"'•;•','•"•■'" '"^ .i.«...,.„„  .,i. u ,,.,„ 

'";'  V  " "■'  '■ "• "" I  — i.i.T,.M., 

.'"""""  '■' ; ■^•"•' ■■■'  ■-'  •''  »•■  ..i.-,. .,,.i,.  i,.„,f. 

!•   n.ll)|NM.n|    ;(    t\l,*r    f  >-U'. 

IUII..HN.I.M     (  MAHW  THIH. 

.    " '"-'""f   ''"•   ^'■■''■^""   «r „...t  rl„..rtv   ...■  ,.M.I...i,... 

•':';'""-    ""•'      '"'/'->.>    Tulf,.      l ,..,;,•,    „,..,,,^.^.    ,,„,.^ 

;■'"    "'■"•""-'    ""'^     ""    '*■-'     ''^'    - .in.    „n,!    .r..    tfKr.     f„r 

'"■  ^'""'  I—  '""'1^   'r „.,|  .,,,.1  ..,„„i,l..n.,,I.v  ,|o,.,n„,K....,|  ,„. 

•  •..n        V.,1      M?      Pf       M. 


ixrtM,  |.ti    ):i».i7i.  '  '      '" 


i-7^|'jrir?i«^V;;«h 


WimtJ^mmm-^i 


*  t  M  >      IM'  t  nil     1         ti      I 


6i 


tfiiii  .i»ii|.«  ih*.-,)  ,!#»  firiH.  Iiiitiv  t>»r>ir<i|.  «|i»>)i>  h  l..  r  .t,li-|i  lif.m  h 
^lr^^•.  Iti  |>lii'«>  lH»'«  itr»'  nmti  h,.n»iit<>vi.i,.  itt  <i  jo  ,ir  iit. .•  .iii.i  ». 
<>i)h  f»  ik*  i«r»  tf.' ■  t.>.  "f  t.iil.  will.  ..  •(.,(.!., lit  ,,.  rtif,„|  a.fi  tliU 
M,.(rl.'l  rt,  |»,4f,iiM>' I-  1...  »,.  (^,rf„!,^  ,,r  rt^.ti'if.  ..*  luOiOtf  i.  «iiirM 
!■«  iiW  .int«'H«il  III  >i  yr"Ht,.|ii,'«"  •.(  ,iti>ti%.»i'  •lilf>ritttf  m  ,i|.taar>i)i< ' 
frt>m  tlm  tiMi-.w-il  |nM».  t»(ii.l.  r,ih««  in  -in  fff.in  nii>rii.> xf't.'  |><tr 
III  f.-.  f..  rr>tirii>>tii<  u  I'm..!  ..r  iiH.f-  m  'li-im  i.-r     Ti..-«  ..n>lr>iii<'  r.«'l.. 

ftr.  i»i>iMri!|.»  Blitfrt--"»'"'rtl!»  ,i)i|i«ni(i.-  rtlt»i.,.||fti  ,vf,t.|r.nrtf  fhi  ii>' 
<ri.l.  ili^'triMMr  *il|i  ill.    li,ik>>l  'VI.  Ii.m'  ilii ■■|ii|«t| 

Mil  in)Mu|iii,t||«  ibfu.  itr«  MfB  t't  Im>  |»ir|>)iti>li>  rti-B.  .iihtauunn  |.l»  hu 
,!».(.  i.(  |.lrt»iii.|u.i-,  h.ifhlil-tul.  .Ii,.(..  .|.  hH.I  »i,.,»i»f  Itiitit  ih  a  ti>|f. 
'  t>«i*i^iii»  of  h»l(*r»  l,.|llii>'  Mi..uHilei..i«.       Ih"    r»l<t.(«r  «(f  Ih^  ()..»  grti 

•  '•linH    !•   |r|r»«:t|tl||ll    Ubfrt-h.- .1.  ,    III!    I  ■!,(..    rti.tii    al,.|.<.liB    I,,    l,)l..*nllu, 

^111. 1  r«t,,l,,|«  i»l>inir.g  »..,ir.iii.n  I.,  Ih.    i!i.i(,    („-,|,  iihB  »p,)  r.,,i.tH».|  U»  ■ 

/...l.ll  .ll.ii  liifr.     nru  .lUii  of  frriiil.  Ill      ,~  .  Diri  11.  f    .iBil     rrt.rr»>i>     talUlinri. 

fi  Mm-  miii.iitil  i.r  liHir  i.rtorhl      I'll.'  |.l..  i,i»  rT>*<  «r»  ciH-riillii  *l.tthi|..ii»  <hl 

».  !t  f.ilii,,,).  ,,ri,|    („t,a,     th    ,    ».     fti.H.   III...,.    r|,|i(.  I,     |li>l.»l.l..    111.. i|.li  ,|IU 

•■.     i.lllfr«    '"ij    ilf    «tl     m.  Il    ll'HlJ        I'liHIHuili  irrrt  lin^nl.t.  h'lr    |.  Mil     IIMolnl'MII 

litMt  i>f  Ih*  intiiMrril  inn'tilMi  III '.  4iii|  .-  HfHiiiiHt  |ii..riil  |li<>l>'>  I'.a 
.iiiH.t|lT  nf.iir>  .1... 14  int.. I  »ilh  Id.  h..riililiMlc,  l.iil  ih  (ili"''  I-  Hi.-  i.hir 
r..!  )iiiiiri||ii>.i4h    miii'fjl     1.    Ih.    |.>  k     »tiil.    .|i<i|i'ii|.    !■   f..iiH.|   ..i,t»    rmrl* 

^    t\     l«[hllif.<    .ih.i    tiij|ffl.-tlt..    .lit     >ilitlii«.ii 

I'h"  kriiiin>lniii>-  lii><  IimiiuhiIi  i.  fiil..l,i»iii.  faliii.  .  am)  ...n.i.t.  of  » 
fill  iliR  null  <it  pi  xnx  U<i  nw.ll. -.  hi.i  iilil.  h.|.  i.i  i|i..ti.i.|r  .  nr.uN  uml 
ifi.h  ..r..  lii.iiit.  lHf«ii  »  ..tl.iin  nil. mil  ..f  liri.nhi.h  »l.i..  i.  »ii».il  mfli 
III.-...  riiti.r  iti;ilrri,it«  Ki»inif  Ihc  iir«.iiMliim"«  ri   h».ilii|iililj.    •trii.liirf 

Tim  rni'k  >nn<liltt' hi.  nfi  in  um.i  ..i....  ,  ,.n  ...I.  i  .il.lv  (i|(.i,.|.  .n  tli.ii 
i|i.i  null,  iiiii.iat  li,  ,1  Kf.  .it  «.«l.hl  iif  itili.fil.  .  |.ii|iil..  lull  111  Ml  lu'tilirii' 
'limit*,    .iiiil    iri.ii    .•(.■    i»lii.h      l.ill.  r      ••      n .  ,,iii  ml.    |.,|>tNi..l    (.h  iiiidill. 

bii.iiitlii.iil    111,.   111. mil. Ill Till-.     nlt.r..l.ii,    friliii..    .,  n .      ii.    |.|,i..., 

'ii  .I'.litntiiNh  llir.r  riHJK  frmii  il...  rh-rflmn  llill  »i.rniii. - 

ftiit^it'f.      Ifinl.ii*..  «,i,  fiiiiiul  niilv   ill     111'     111'  »iii,.ll  iiri  it.  .il.iiiit 

!'«•  fi4  f   ill  iliiinK.li'r,  1.(1   Sntiiliiv  m».iiiilniii.  iitiij  l«  ,i  tim>>ivi<.  tirm. 

•  Iirk     iir«'i'iii»h      d.    grrN  i-li  KriTii.      ini'ilnim      tixlurnl.      n  ik     llmt 

iiii.Uii«.>ii|iii-n||\    i.   .ii't,   til   In-   iKilinryliilliiK.,   ninl   In  i.'ii.j.i   lirifrty 

"I  |iliiirli.r'ii»p  iiiul  II  ijiirk  fi'rrii|iiwffiU'«i.-iii  mituru! 

I  iiili-r  111*  niirriiwniH.  ilin  riM  k  iirn...  •  .  u.  <  .iiii|i,.„.,|  |.ll^,u  „f  ||«  .,' 
(il.tiiiu.  Irf.i.,  iiriilili..  ililuni.',  »iii.il...  ii|..ilii,.  iliii.iiiti.  mill  ii,  .iltiTiiImn 
liiiHJii.t  liiii  ini  111-,  iim!  iii.tmi.  III..  Til..  Kii.ilrr  |..in  ..(  Ilu.  r...  k  in.i'* 
'iin«i-f»  of  r'l  •uio'l.i"*  .mil  iirnlili',  nllti  nl-n  .  ..n-ii).  laliji.  ililnrili.  Tin- 
imk  |.i>.>i'.»i..  i|iiii,  .1  .|(.i  11I...I  i>|ihili.  ••iii'liii.  .111.1  h,.iii  .  1.  Kn.i,  ihu 
M  .ill.'   .Iliiliu«r 

Hiiiiih.  hii.riti  ii.M  1,11111.1  ill  T.ii.ii  Ann  I..  |l  ii.  ,11, Is  ,.ii.> 
l.H'nlity  whii'li  i.  .itii.ii. .{  >"(t  w....t  "f  'r.ilili'  ni.'iiiit^iiii  Tlii.  \*. 
iiH'irii'il'iipii'iilly,  II  hi.|i..'ry»liillim'.  uriiiiiil.ir,  ar.'yi<li  1..  ffi-ivi-h  8ri'»>n, 
li'.iii.iui'tiroii.,  flm.|y  ti'Vinri'l  f.i.'k  ill  wlii.'li  li.M-i.ir  iin.l  h.irnhlpn<li' 
Jirf   iliHiiiirttv    vi-iilili' 


^^  <ft<tI.001CAt,   SIUVJ.V,    CANADA 

MuroMopiinllv  llii«  r.«k  i^ 


'.f  t...  .„,,tl...n,  ,.,.,1  „f   |.,.„i„.„|,.  „„„„.„.;,,     .,.,,„^_, 

:::'V"'' ""• ;; ■ ••"-^'--—i i.  o„f..    : 

n.r^    1  .«vv.r    tlu,v  ar.  .n.M,  „.  ,,,„k  ,,nvnish  in  .ol-.ur.  an,I  nn- 
-a  ,o  l,o  h,„.lv  ,.„„„,,|.  ,„.,,  ,„  ,,„,,.  ^.,„^^^,      ,, 

A  ..on..l..n.l,lo  ,.,.„„„  ,„   .,  „.,.,,  ,„,   ,,  ba„.is    0    r  1 

""■I'.'B  w.,k  ,.„„si-t  „f  ;,l„„Kt  „„r,.  n)„.'M...it,.. 

..f   |.l..Ku,'l„J,'.'  «ny'maK„k!*;r'  A'll''t''C'f."n ''.''''  '." "  ''>'""-!-•  >n.',nlT 

Vvlntils    a    .nns.,rt.,l     .■..l.rir.     1 1,  ^        ,W    '^'','V:  ''^'^  7'7   -^'i-tim,.   ami 

'ii'ia/o  a,„„„„t,  of  ,,,i,.it.'  .lohn^to  .  ;i,,t,  ;;/T''^^  "'^"  '""••''"  '"'■'"■- 


A(if    AM)   (OHHKI.ATIOV. 


ronccniiris;  tlic  ■,\i;, 
•'Illy    (iptiiiitcly    .l,.|,.riiiiii|., 


•    '"'    Ti.k,.    Ann    I,,. It,    tliMt    tlicw    nr..    .-ill 


^      1.^      erk,ns  n,d<..  .,,,1  ,„  .....al  ,.1....,  ,ho  Const  Uan.o  .rani.i,. 
-K^  «...  n.,M  ,o  ..,.,  „„.,.,     -nu.  rocks  ,.om.,„„„l  ,o  tl,o  IVrkin- 

;„,/         "''"'^      -.■"l,„.l,.n.,„„r,.r -.,  ,l,.,Mh..  r„rho„iferous 


M.f  .mnHl.   R.  (i      "  Tlir   Whitclmrso  C, 


Mini-,,  fan.,'  M,. 


v..    Ilipt.     of 


i>I.  S 


•••v.,  i.,,„.  .,f  M,„- ,.■■;;;■;-- -;i;;- 


I'P.r   li.If.    Yi,k„„   T.'nliorv,' 


Alll.N    iii-ll;i< 


.l-nl...l   (,,  U..,,i,„   i,   ,,,,,,,,,,   ^,,    ^„,,_    ^^^__.^^^^    ^.^^_        

Oo  1    KT...     how...y.,.r,     .„„„.r,    ,„     „,,u,i...     ....l.-r     -grc,.,., ., 

-uk.H.t>,.  ru..k,  „ln,.|,  ,.r.. n.,  „t   ,h,,„   ,)„.   I.,.rk,„.   r,„.k.  .„„l 


^  iilc'uiiiiv 


...  tl,.«  m..,n..ir  in-hnlej  ,u„|..r  ,l,„   -Jhi.thnn   11, „„.,., 

I"   .ho  wriR.r-H  r,,.,rt  on   '  IN.rt.,.,-  „f  ('...r.,,!   .,„,    Wh,,,!.,.,. 
mm.n^  dH.n.-tH/   r.-k^   o,rr...,,„„.Ji„.-    ,.,   ........Urs   ,.,    tl>.   I'..rki„s 

.Tou,,  ..r.  in..h.,l..)  in  „,.,  ,„,,,  ,,■„,„.  ,.^^„.^  .,,^.  ^    ^^.  ^^  ^  ^^   _^ 

-..^  ..f  l)cv„ni,.u  ....;  l,„t  M,K..  Mr.   .M..(„„„..liv  work  i,.  \VI,i,..- 
l-r^-  *  -PIKT  l,c.It.  .t  n,,K..,r«  .1,;,,  .„  l,,„,  „,..  .„.l,..i,i...  „„.|  ,„„.,,,iv 

Hhcr  ......nkTH  as  w,.;i  ,„   -I.-  P-rkins  .^r,,,,,,  .,r,.  ,„„t  (  .rl ii..,,..- 

pro-Jara...c    .>    all    hav    U...,,    „n,vi-i ||,    „, ,    .„„,^.,         ,^.^ 

j«k..„„..  It ,.  ,...i,,i,,  ,,„„„,.,,  „,^„  „„„„  ,,,,„__,^,_^  ^1^^  ,.•';__' 

■  ■■  majrm.«,t<.  f„r  ex„mpl...  „„,y  l„.  ;h  ,,i.|  n>   l),.v„„i;„L 


Coast  Range  Intrusives. 

i)i-iiiiiiriius. 

All  til,.  .Mmiio  ,.„itl,«,Mi.rn  r„n,.r  ui  T,,],,,  a,„,  i  ,.tt  ,,,„mm.. 
■■I  the  C.a.t  Kanir..  i„.ru>iv,.s  wl,i,..|,  al.„  lorn.  „  .-o,--,,!,  ral,!,.  ,„„-i„.„ 
"t  thf  top  ,f  Laniii.ig  i.uHintaii,  an,!  th,.  \wU  ri.^,.  t^,  tl„.  s.,utl, 
•■t    Ra-ino    lak„.     IJcsi.!,,,    ,!„..,.    lar.',.,-    an-,,-    a    nuM.h.T   „f   .,,,,11.., 

.■xiH..sur.M  a  JVw  l,u„clrcd  or  a  leu    tl,ou.a,„l   !....,    i„  ,|,a„„.t,.,.  ,„ 

...  various  lo,.aliti,.s  tl,ro„Kl.  ll,e  dislrirt.     Tl,.-..  ro-k-  aUn  .■.„„|...... 

.lie  Coast  rat.p..  of  n,o...,taii,s  l.vi„^r  ,o  the  «v.t  „t^  tl„-  ,li,,ri,.,   .„„1 
are   prohahly    tho   most   extensive    i„,livi,|ual   r-IuKieal    terr,,, 
lorthwe^tem  British   Colu.ohin   or  southw,  ste>M    Vi.kon 


1,1 


I.ITI.olAM.ll    \l.    ellAllAi    ,,.,(>. 

Tl,e  Coast  Kanfre  i„tn.siv,.  are  for  ,l„.  „„,st  ,,arl  frosh  a„.l 
Nimltere,!  .,.  ai,|,earanee,  are  predon.ina.,!l.v  yn^visl,  1„  ,...l,„:r  a„.| 
liiive  tile  general  api.earai.oe  ol  typieal.  .„e.liu„,  t..  ,-,,arse!y  texlun.l 
i-'i-anites.  The  orlhoelase  is,  h„-al|v.  -ulliri,,„k  pp.mi„,.nt  i,,  .^..s.. 
'Ii'^'e  r.H.ks  a  pinkish  colo,,,.,  hut  this  is  exceptional.     In  phev  -  tho-e 

,""""''■'"'    ''^ ■'"•    P'>nih,v,-itie    i„    .-tnieture   an,!    e„n.ai„    numerous 

-"■t:e  ),.ld-par  phenoerysts  as  iniirl,  us  U  to  2  iiieh.s  in  Iciifrth. 
liornhlen,ie,  hiotile,  an,l  anpite.  are  penerally  pre-<„f  a>,.l  ar "  i„ 
movt  eases  readily  visihle  to  the  unnid.d  eve. 
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<iK(H.iM,H    M.    >!  |.^  I  ^  ,    ,    ^  vMi\ 


Wh,.u    ..xu„„„.„l    ,„„|,.,.    i|„.    „„,,„-..,,,.,    „,„.|    ,..,.,,,1,.    „|    tli,,..    ,„.kH 

«-,.-,.,IU   .,.,.„r  an.l  t.,«..||...|    .ro  ,  h,.,,,.!,.,,-!,,  ally  „l„„it  .•.,...,     ,„   ,,    „  , 
m.Di.  ii«    l.,..tf  in.liu.li  Ml,  to  vary  in  .•..mpoMtiim  fmni  tli..  r.^ntr-  o.itw.ir.l.. 


Til.'    iHiirililfiHl.  .     I.I, , tit...    iiiiil    anu- 


'".V    I,..    IM„.,„„.        Ti,,.    l,„n,l.l,.nM,-    an,l    .,,!«,!,.    .,r..    u,    „1,,.  ,■■    i„        arlV 

i|Mli'    .    .ilHl    lh.,^-i,.lil..   ni,.   ti-,,|ii,.|,l    .,.....,.,:,.-.     Th..    n„k.    Ii,v..    ,.ith.T 

tir  «r.Min.lm,.-H    ami  v,  l,av,.  a  li.ilo.  rvstallino  |.,.r|/h.vrit,r  •.trnft',". 

IIm-m   i,,ln,-,>.-   tlni,   Imv,.  pr  ,d„n,  iiuit.tiv  a   i.iini..  nloiti,  al   .  .,r„p..-ilinn 


.J.M>»I„,..  ai-H  caisely  trxtuir.!  and  al«,,v-  l,.n,.  a  tyrmaT  granitic  l,al>,t. 
■       '■;•'  l''''l'jiM.t,.  «,ano-,lu,ni^  .,.,n^  pnfiraM,.  ,„  all  .a^e^.     .Suuilarlv 
I   '  line    (•rariili'~    ami   diontpi    may   o'rnr. 


A  iM.i.Ml  -I'l'-ini.M  ..f  III,.,,,  ii,|,Mi-iv,.-  uii,  aiuil>-,.,|  l,y  tl„.  Mirio.i 
niMii,'li  ,.f  ill,.  l»,-|.arlMi,nt  .>f   Minos,  (iiviiig  ns  fdllows:  — 

Siu,   . 
\1  (■» 

r.-.o  , 
r,  o 

Mud 

( 'al  I 
Nil  I  I 

II  , I)  (at  line 


p/K. V  ■■.■.'.'■;:,:...•:;••  :  ■ 

CO, 

Mild       ;, 


•|'..tal    

.Spceitii:    Kravity~2  -QQ. 
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Thi-i  aiial,x..-l^  in.li.Mic-  tluit  tlii-i  particular  specimon  micjlu  be 
l.-niie.l  fithcr  a  .'alcic  frranitc  ,ir  a  graiu.-dinrilo.  I,ut  ikkI.t  ^]f' 
iiiipro*co|K_\  a3  ,!..,<,tH>,.-.|  aliovc,  tho  rork  apiM-ar-  t.,  la-  .l,.ri,|,vily  a 
jfraiio-diorite. 

The  term  in,.ii/,.iut,.  ha.  heeii  aj,)pt,.i  by  tlie  T'uitd  States 
jreolopii'al  s,irv,.y.  an.l  is  ns,.,l  l.y  ,„;,„,-  K,.,j:,,„isN  butli  in  ('aua.la 
ati.l    lb,,   rriiu.,1    Stat.'-    f„r   rock-    miilway    iu   cumpo.!ti.>n   between 


""' ■■"■"'"■"■■""'''""•"'--•"•I— i.MK.„,l.u  „.,„„.,„  I.,,.,-. 


Ifi.  -.■    Turk,    .ir.'    priwiilinulv     .|  i,,|-t 


i|ii,irt/.  iiionzoiiitis. 

Tl...  m.mr  A,lMm..|li,,.  |„.  i„,,,„  „.,.,|  |,^  |„„„^,„,,  „^  ^^  .  ^^ 
* "   "■""  ''■  -''■'"i'V  •"'   ■■>-i-i  .im.i-i..  iu..n....,i„.. 

'"    Plaf.-.    ii-    on    II,..    Murih..a.t.rM    ,„rM.  r   „l    Mf.   Cliv..    i,,.;,. 

'""•■'■■■""■" >-i-'-   ■■Ml,,.  :,,:,„„  ,11,.,.,,    r.,-.hk,.,    ■„,;,„.. 

""■    7' '"■■■"• -^    •""'    ""•   >""■■., ,„li„,,    [,,|„.r,,.    ,„„|.,      .^„    „^.„^^,^,„ 

■■•""''''■  '"   ■  '"■   ■'"''   ''^' x.in, ,,„.,!    ,„„|,.r   ,1,.,   ,„i.T.-,.,,|..     |„.,,w.,|   ,,. 

'"•    '   l""-"'''""'l"    l^'"-'"i' I    i-  .     .M-.l    l,^,..l, .,,„„.    ,hk,. 

' ■"'-'-•",L'    M.aiHl.v    ,„     |,h,.i,.,.h,-,.    |,i„,i„.    ,„„,    !,„n,|,,„,„|„        .,.|,„ 

''''"';'■;'""•  '"■'■'"•'  '"  i-^-  ^"I'-Hk,.  .ii„-,,„„„.,.,,i,;„  ..,  i,,,.|,„ 

'..■•rph.,.    t„r„„   ,„■   .,,.,    „„;,•„„„    ,„„      .,.,,„   ,,.,,, .,^,   ^^_^,    l„.n,|,l,„,|,. 
o.-M,-    „-    „l|,,ir„,„„,r|,|,i,.    |,ar(i,.|,-    -  ..ifr-.l    l.,.t,w.  „    ,1„.    f..l,|,,,.,r. 

■vl.wh    f„n„    „    -..rt    „.    uvl,    „r    I,;, „„.„i„in^    ,l„.,„.     Tl„.    Kl„'l,. 

iMn,.,v,.-  „,.,.  ,,p,|,„|,|,  „„.  N,„.r  „.i,|  ,|i,r,„.„„n.,„„„  ,„„., „„,„„. 

i;raii..-(iii,rii,.^. 

\'l'    A^M    I  ,.||UM.\JI..\, 

I'll,-.;  uiMiiili,.  ininiMv,.,  ul,;,.|,  ,.,,,„|„.„.  ,|„.  (•,..,.,   |..,„^„,  i,.^,|_^ 

li'll.     I>.,V,.     l„-.„     Mll.li.sl      |,y     -,-..|,,-i<N     i„      |l,.,,i.h     C,,',,,,,!,!,,.     Al,,-k, 

a-1  Vuk„n.  „M,1  tl„.r,.  M,,|,c.a,,s  ,„  |„.  „  p.,,,.,,,,  ,.on.,.n.,N  of  o,,!,,!,,,, 
'''•"  ''"•■'■  "'•■•"  '"trihl..,!  in  „1,...,  ,|„,.„-si,.  .:,„...     I„  T.kM    \ni,  l,..|i 

however,    althoiifrh    larp-    |...L1.|,.-    „,„|    |„.„l,|,,,.,    ,,,    ,i, i„.r'Niv,.- 

' '"'"   'l-l'--'   l-'I-  ■■.tl,,., I  ,„....  •,.,.,„.,.,„;,    L.l.,.,..,.  -.-ri..s.  v..t 

»i"T,v,.r  .•..nta,'!..   I,;,v,.  1 n  ,li«,-„v,,r«l  Lctw..,.,,   t!,.-,.  -,.,I,m„  ntari,-s 

•  n„l  III,.  iiitriNiv...  tl„,  frrnnitlc  r,„-ks  .listin.'f Iv  ,.,it  ,.v..„  tUo  „,,,„.r. 
■U'-t  Lil„.ru..  I„.,l.,  l.„v,n,,  ,l,„t  tl,o<V,;,-t  IJ:,„^,.  ,.,„.k,c.  „lth„uirh  tli,.y 
.•ir,.  ;,!!  !itl„,I,,::i,.„lly  ^,.ry  ,.in:il,ir.  uvr,>  infr.i,l,.,l  at  ,liff..r,.i,t  tii.u.s 
M'i.ar,,i,.,J  l,v  ui.l,.  ti„„.  i„t,Tval,.  Tli..  ;:r,'at,.,-  part,  ni  l..asl,  „i  ih,.-,. 
T'  ,-ks  in  Takii  Arm  l„.|t  ar.'  iii.,iv  r...',.nt  than  the  T-ak-.r;;.!  U;U.  .•,:! 
of  wl,i,.h  appoar  t„  1„.  ,l„ra~M,.  „i-  .r,„a-i,.  nn.l  p.w.iklv  l,,-,v..r 
Cri'tacii.iii. 

laberge  Series. 

I'NTHIUI  iliiN. 

Tho  LaberRo  series   i.  tho  nm.t  pxtrn.iv.>  poolo?!,..,!   torrauo  in 
l.'l<i'  .\rm  l„.lt.  an.l  its  ni,.in!„^r3  outcrop  in  a  mioral  way  throuirh- 
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I'lit  the  .I'litnil,  ■.iiiilhwcilrrn,  hikI  mirthwiMtirn  portion-  <>(  ilio 
di'triot.  The  (rn.iip  ..f  liilU  eaut  of  Taku  nrtn  nnil  »outh  of  (iniluim 
iiilft;  til..  ifri'Htcr  imrt  of  the  urea  north  of  Kiintiul  lakr  itii.l  i.oiith 
of  Tiit-lii  1;i1m.  on  fh..  wi.f  .i,lo  of  Tiikii  iirm;  mid  Sumliiv  nionn- 
tuin  ami  iln'  wcHlfrii  portion  of  '\\iU\\  monnfnin*.  nrc  iitl  Inrirrly 
roinposcl  of  theic  rocks. 


I  iriiiii.ni;ic  M.  I  II  »iiA(  rm*. 

1 1 10  LuU'rge  «t'rie*  c<nii(isti>  uf  slmU'^,  inndstonet,  ccnKlomorates, 
Krrywiifkt"*,'  tufTg,  iIuIi'm,  uml  i|uartzite.s,  whii-h  huvo  iin  ugtff'Kate 
lliifknesa  of  at  least  .'..UH)  ffft.  I'ossilily  the  nio^t  con-ipiriioii* 
iiiuiuhers  are  Kreyish  to  grefnish,  Hnely  tDXtnrcl  to  mcliuni  Krniiied, 
lioinogfnuoiis  looking,  niussive  rocks,  wbiili  in  many  l'uscs  exliiliit  no 
"li'ftinct  bcililinif  planes,  except  when  viewed  from  a  distance,  hikI  are 
in  place*  with  diHicuily  iliitintfuished  from  some  of  tlio  Chieftain 
Hill  Volcanii-s  to  whi(  li  they  appear  l..  I.e  dire,  tly  related.  Tiie*e 
I'cdi  constitute  the  greater  part  of  the  u)  (ler  portion-*  of  the  Laberge 
M'ries  and  occur,  al,-o,  Inil  to  a  less  extent,  lower  down.  Tliey  are 
apriareiitly  preilominantly  pyroclastics  but  grndo  into  ordinary  waier- 
liiid  SHiimcnts.  Ajwiniated  with  tliese  gr^'nish  rock*,  in  i«laii -. 
mainly  in  the  lower  third  of  the  aeries,  are  nutneroua  beds  of  dark 
prey  to  almost  l>lack,  (.'eiierally  friable,  shales,  aciMinpiinyinir  wliirh 
are  nuir.eroui?  bands,  generally  only  a  few  incliog  in  thieknes?,  of 
tinely  t<'xlure<l,  lirownish  sandstones. 

'I'lio  middle  p<irtion  of  tho  sorii's  i<  characterized  by  sIimI.  . 
that  arc  in  most  places  heavily  iron-t  jiiied  on  weathered 
surfaces,  anil  can  be  distiiijruisbcil  for  bmg  distances.  When  broken, 
however,  they  are  generally  Been  to  range  from  light  grey  through 
dark  green  to  almost  black  in  colour,  and  are  hard  ami  brittle,  and 
break  u'cnerally  into  sharp  an^'ular  fragments.  They  occur  prevail- 
ingly in  layers  one-fourth  to  1  iieli  in  tliicKncss,  and  are  assoclnted 
to  son:e  exti-iit  with  grevwackr-  and  sandstones,  b,.t  iI;o  shale-  pre- 
doniIiiaf(\ 


'  III  tliU  ii.iiiioir  the  term  Rrcywacke  is  intpndf>d  to  inrlnde  ooii'iili<l- 
ateii  v,<liiiiirit~  consistiriK  mainly  of  prevailinRly  angular  frasments  of  til<i- 
^pars,  qanrtz,  mica,  and  perliaps  tiornblende  nnil  a\isito.  as  wiOl  a-  of 
Viirioas  rotks,  all  in  a  Rronndnoiss  liavinjf  nboiit  llin  <omposition  of  a  day 
slatp.  Tlip  term  sandstone,  on  the  otiior  hand,  imladi'i  tlinse  con«i.lidatei| 
.-edimonts  tliat  consist  largely  of  quartz  gmias  1 -.and  totif-ther  with  some 
Mmple  cemmt  such  as  ralcite  or  silica. 


ATI.I.N     lllsl  IIHI^    tl.  C. 
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IU,.w,l,,.,..,,.,,,  ,,,,,,,,,. „,„,,.,,..,.., __^,^^        

.......  ^...m.wl„.,,>i,.l,l..,|,,.I,.,     A,..,r  ,1,.  I,„n  „.     ,    ,  ' 

.•l".n..-t.ri,ti,.,  ,.„nr... „«i„„„.r„..  I..  L    ,i  "  "■"  '"'  """ 

"■■''■■I  a,  i.Mi.'l.  ns  :.4  i,..,  l,,,,^;.  '      ""    ""^" 

I"   ll>o  virinilv  .,f   i„,ru-u,.  r,.,.k..   |.,.r.,.  ..larU    .[„    C.,.,    I-   ,  „ 
"'"■"-"''■"•   "'-"  "•"''■■'•^-   l-'N    l> m.'    l,Mr.|.    ,1..,.-..     ,,„,,■,'.,..    ■'   ", 

;:'"-'-^**"^'!'*''-'^"' - i.i- n.;,.  j;.:.  i! 

tlic  !.l]alis  int..  triio  sliit.j. 

L  nilcr   llci'   microbe  iiii..   idi'  Kr.-.in.li     n..  i.„.     .      . 
•  o   .un„.t   lar«,.|y   ,„    a.l.M.L.r   fr  .g,     ,   ^        '    m\  l?' '1' '  ^7"  \'  "'••  --, 

in.-iil.,rv     ih.it.TJM.    "r..    .Ins.         „'        .\""'  ,'""*'-'    l'"i---lv   i,t    -,, I,. 

■■■««t..r  .......iom,„„.,H'  '  '  :,  „":i,.r  ;i\;".^7;,«'"","''7'-  ••'•■  '"'■"■^ 

MnlPK   UK   iiHIclv. 

Cu,.iJ..ral,lo  p„rti,„„  ..f  ,he  Lahcrge  .ori..  are  w„,l„ul,u.,ilv 
oni.nury  ua.or-la.n  ..li.nvn.s,  l,„t  vulcani,.  fra«„.,.uu  ..n-  .„  ,,1.,;, 
vory  „l..ntif..l  and  in.Teas..  in  „m„unt  in  ,-Iao.^.  ,„  th..  a;,,,...,  ,..„.,h,,  . 
-xcl„s,,.„    .,f   tl,o   s^Hli,n,.ntary    nui.erial..     1,    a,,„..ar,   ,,r,.l,aKl..    ,lnf 

:.lnm,.n.    wa.    active   .Inrin.^    .lura-Cn.ta,.. ,    -..,li„„.ntation.    an^i 

""    ;'■ "  "'  -'-  "'"'  '-'•-'  'Vll  w,„.  tlu.  s..„  an,l  .,„  ,|„.  ,an,l 

""■     l-'"."o   l„„h   directly   .u„l   i,„lir..,.tly   a..,„.iat..  1    wi,l,    ,|,..  I,,,., 

and  water  ..dinicnts.     S,„ „•  „„.  LaLru-..  l„.,i.  uvr.  d,.,,„.i„..i  i„ 

th,.  sea,  a.  tiu.y  cntain  n.arino  fn.-il  rcnains.  lu.t  oonsi.I.-rul.l.. 
f.rt.on.  a,,,..ar  to  have  h.^.,,  d  |.„Mt..,l  o„  M,.  land  laru-K  |,v 
Mrean,-ac,i„„.  The..  1„.,I.  are  eharaeteri.ed  l,y  „..o,,i,„„,  ;,;,„„„, 
-.Hid  wulely  separated  ,.el.l,le..  ,„,  ,„  -.veral  i,,,.),..,  l„n-^.  in.-h.led  i-, 
a  lu.e  K^ronndu.a...  (...M.!..  i„  ...  ,!„„„  ,,,,„„;„  in,„ial,lv  ,  ..,.„r 
ei.~.,  t,.p.>ther  and  are  of  soiueuhat  nnifonn  *i/e,  .j,,,,  „,  th..  ...rti,,- 
•letion  of  the  water. 


"•»  I.I  111  >H,i,  VI    ,1  la  M  ,  1  \.\»|(.\ 

»i.t      *M)   tiiHHhl  Al|ii\. 

111.    i,,,„i..    l.aUrK..   vrii-    «ai    tir.t   u|'i>li..|    m    ili.'    Ilr«i'l„iri». 

Kyiioi'ki  ...111  .inu,'  whiro  UtiU  iir  Mry  -..Mil.ir  |.,  ih,.,..  ,„    la^u 

Arm  l.fli.  .111.1   III   III.-...  a  iiiin.U-r  vf  i...orl.v   |.i.-.rrM'.l  loi-iU   wow 

''' *«•■'■»•'"'    ^'''^^^l'    "'f    'A.iiniii...|    l.y     Dr      Wjiit.   iM-,    -vh.,    .•|,i,4.,d 

ili.'iii  M  .luru-Cruta..-..!!.,  Tli....  I.,..|h  uiv  ..^.|■l..ll,  ,h  iI...  T,,kii 
Arm  U'h  l.y  runiiilu.  .  ..ii«i..ih.r.it..  ir..iii  w!.!.  Ii  i.l.n.i  r.niiiiin, 
.Ifli'miim;.!  l.i  I,.-  .,|"  K.„,t.ii,u.  iitf.',  wrru  .■..II.tH'.I  Tin-  »,,ii|.|  lii.ji- 
lut.'  that  ill..  I.u'ji'rgf  si'rics  arc  .•niinl.v  .Iiiru-air. 

Ill  \Vliial..n  .Ji-lri.  I.  Viik..ii.  ii.i.,ii,  ,|...iiii,.|i,  „f  I'.ionryitut 

"oolgan  lia.,.  |„.,  „  l,,,,,,,!  ,,.  ll,.-  -l.ai.'.  ..u  Mi.  |-„1|,-.  u„J 
l.l.ili..    lull.    ..I    ulii.ji    Dr.    Willi. au.    ^ai.l:      ■/'.,.,/.,  y. /„,    ,r„„l,,„n 

(.Muiiti'llj      ..cn.'ral     .rii'lifii     Bpi.  iiii.  I,,    ,,|    an    a ..nil..,    thai    ar.) 

poKnibly  ViTj-  y.iiiirir  iii.||\  |.|<iaN  i>l  it.i-  -|„.i,-.  h,  ih,.  ii|i|..  r  Mi.- 
-oiiri  inunlry,  an. I  ri^rwlnn.  in  tlif  rnil.-.l  Sial.-,  /'.  uool-inii  it 
ri.'«aril...|  us  a  .liara.-l.ri.li.'  l'....iil  .il    tli.'   [•'..rt    lii.Ml..ii  ifr..ii|..' 

On   Mil'  pcali,   in    Taiiii   Ann   li.li,  u   f.w   | riy    |ir.^irvi,..|   ..|.o..i- 

tmiis  III  /',  irijoliidii  wero  uU.i  t..iin.l. 

Til.'  LaliiTiti-  M'rii-.  l..(r.ili.r  willi  ili..  ..•.(.rlyiiiK  i'anlaln*  .•.,a- 
Kl.iiniTali',  ...riv  |„,|i,l  I,,  ,|iv  iM,,n  ill  „m  (iv\illiiirj  ma|i.  an. I  in 
lii«    ifji.iri     .111     Allin    mining    ili-i"ii  i.'     liHilJim    .-..lli'i.tt'il    l..,-iU 

lr.,111  ill.-.-  I k-  ..n  Allin  iak.-.  ..l'  wiii.li   Dr.  '{'.  W.  StniL.ti  writi-: 

'  Thr-.'  may  |...».ili|s  1...  Tria-.-i.-,  hut  I  iliink  ii  iii.,r..  |ir..lial.!.'  tlml 
lli.'v    arc    rarly     .!■  .ra-»ii-.     Tins     aiv    .crtainly    ii.it    *.    lalo    as    tiu' 

t'r..ia. ni.' 

Til..  inf..nn;;li..ii  .-..ni-irniiii!-  tlio  a«(.  .il  llics..  UJs  i-  tlnH  v.'iy 
iiamii.|ilar>  :.u.l  t.i  -..nu-  ixt.'nl  c.intli.'liinf.  but  llio  weiKlit  of  evi- 
ilcn.-..  si'i'in-  I..  |..iiiit  t.i  a  .liiras,!,.  ,\g,.  f„r  tlio  Krouter  portion,  at 
liMut,  of  th...  si>rif-.  I'ntil  m..r.'  iiiforinntioii  is  ohtninoil,  tliereforo, 
thi'  si'rio<  may  ii<-.t.  inrliaiis.  li.>  .-...isiilvriMl  ns  .IiirnCrotnocius. 

Til.'  LaliiT^.'  -.ri.-i  al-i.i  pmlialily  corresiioinl.s  rlosely  to  Dr. 
Daws. Ill's  .la.'kass  .M.innt'-'  ur.iuii'  wliioii,  li.i«,.vor,  appiars  t., 
inrlu.l..    th. al-h.-ariii!.'    Tant.iNis    iL'i..iiiTat..,      Tin's.,    r-n-ks    ar.' 


'CaiTnc-.  I".  I).  Ih(.  [,..».■*  and  N..r.len-ki..l<l  Kiv.T-  coal  .li-tiirt. 
\iiki.n  lei  III. .ry,  O.'o..  Mirv..  Ilei.t.  of  Mines.  Can.,  Memoir  No.  .5  1910 
|.|i.  -lO-XV 

'ilwillim.  J.  <'.,  "  Regiort  on  llii-  Atliii  mining  di>tiict,  ttritish  roliiin- 
lii.i.  ■  i.i..i|    .Siirv.,  (.'an..  Ann.  Kcp.,  V(>1.  XII,  ISW.  I't.  ,1,  pp.  l>3-l'7. 

'  nansoii,    fi.  M..    Hep.    of    Vii>g.,    Ot-o]'.  Siirv.,  C'.ui..  lS7.i-7fi.    pp.    251- 
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riv  ♦■-: 


t?t*- 


:_'«>■■■' 


*  I  '   I  \      |.|-  Mil    I        ,, 


li. 


ill—    .1  |i.irt     ,,(      hr    li, „„.,,■.     |.,,„i  .,  ,  ,      , 

-'•■•'—. .,„ J,;':  •::;:,:'■''■'•■'■'■ 

' 'W, „,,|     ,„,,., ,,^         -■  ■-.n.lM,«   .,„„„. , 

■  •I  "^     I.>.mIi    li.i«    ,....ri  ,.,1     It,.. 

•'"'"•■'•'"-«'-"" M-I.'.n  ...„„,.,   ,'C"" 

Tantalui  Conglomeratf. 

I'l- 1  miii  I  i.,s 

**"'-^     • """ll    'M-.-iin     ^.1      I.,,,,., 

HI    l.ikii  Ann  Im.|i  ,  ih,.  ,.,-,  ,ir, 
■I  •Tiilhiiii  jiili'i  iil.Mui  ;,  ,1,1 


'■   •■' iul.,i,i,.r.ir,.  w.i.   |-,„ii,.| 

"  ■'   ■ '    •"""""   •"'  tl..-  .,„ul.  .„Jr 

■"  '''"'■'  •'   i'"^"  l-M,,,;:.  u,.,|  ..  „.., 

r 


f    .1    >  .,1  ..,i„.ri„„>,u  ,„  Atlui  i.i:.,ii,„.i„,r„.|. 
'" I'  M    •  iui!M  nil- 

y ;''""■ "' '■•"■•'■■■■'•  '■■<"'■'  M„ ,.,K  ,„ ,„ 

" ;■■■  "-"I'-  '■■•.•-i.K  •i-.n„n„.ui,>„,„.,„„,  ,.„„.,,,,„  ■ 

'■'■";'' "'"'^"''^"•"••■'"'"  "'-I "-"H.M..,„u„n..„., „„„;.,,. 

■"'■'';"'•''""'-' •  "-.uM..  r.,. is  v,.i,.„„„.  „„.K,  ,„,  Ti...  T,.,.,.! : 

-io,,..„  I ..,.,..,. ,.., , „„„..,  ,.,,,,i,.,„,,,„,,y.,.,, 

'"':'"'"• "J'"""»--     A ; I„„|„i,„.ii„„.r..| .1  in  „.,.:., 

I'liiKlom.THN..  iin-  ii  fi-u   -li.i.    Ill 

"">■  '•""*"l"r..l':o  |h,pii ,•  ,1,.,  ,.„„^i„,„.,,,„„  „„,,j„„ 

'mil  .Ht-nin,  liuv,.  Ino-ii  fniiii.l. 

Ill    T^iiiti 

ilii.'kii...-.  I, III   ill  TmImi   Arm  i.,.|t   , 


II. I-  i..'.n  ..til. 


''"'  -■""■'   " u^l.n.na..  ,.r,.  „.,.,-   !,,„„,  ,,„  ,    ,„ 

ri.-i..ii   h.i-   r.ini.ii'.i  ail   imt   ..i    ,.i 

J'-«-'"  ti'i-k'H f-i ii.i ..,-,-.  ...i,.i,.,'  """"""••■■•' 


'•iilinli  lli^it   ||„.y  an. 


'Illilir'il.i 


1-  a  struni:  iiKJi 


ii>..,|i- 


I'I>.  10,  u. 
..u-   '•'■'"''•  \^'    W..  SiiiM     i;..i»,it,     („.,, 

i'M7.  l>.  20,   1«)H.  p    41  '    "   ■     


n..    l),-|.t     „f    M,,,,.,      (■„„ 

^^^M-ncli.   W.u;s„„,     l;,,,.  „.„,.>.,.      „,.„i.  ,,   M ,.,.„       ,,„„; 

*  Baripll.    Jo-pj.Ii     "HiI.iIm,.     .....i  .„,   .i 


'■>  r-j  ♦ 


«4 


UKOI..M.II.U.   ■IHV»  V,    VAHAbA 


\i,t.    \\u  iiiMaK|,ul<i\. 

X-.  fo«»i|.  «.r«  1. .1111. 1  III  III.'*..  I...,|,  ill  Julni  Arm  U-lt,  l,ui  i|i,-\ 
..vwrlif  till'  Lilonru  f-'i,-.  it|>|.iiri>iit|>  cimiHrmulil). 

Jlif  niinif  'laiitu  lu  >"<liifl<i|iM  rnU'  wm  fir«t  rt|>|)lit.t  in  TuiKilttK 
ri.iil  uriii'  wlii-ri'  lli.-w'  fill  In  iiru  .il'  I'oiiai'l.ntltlx  •«.iii..riii.-  itii|>i>rt,iiiii' 
•  11  .ii-.-i.  lit  „{  tliK  ..ml  ili.'>  .•..niuiii  K.i«il  |iluiit«  ».r»  .'..11..  I. '.I 
Ir.iii  the  ••.•111  «.  iiiii*  lit  llii>  Tulil.iliK  liiiiu',  Hinl  w.Ti.  ox.iilliii.'.l  In 
l>r  l'.hli.ill..v»,  \\\t„  ..n,;  -All  ill.'  ii|»iiiii.>ii»  fnmi  ihv  Tiitiiiihu 
tiiim-  prrwiit  .1  tl.^ra  with  il„.  miiim'  I'a.lr*  im  lli.»ti  front  lli..  N'..r.i.'tf 
»l*i..l.|  riM-r,  mill  ilu.  wli.il..  ii.ur.iriii  i,.  td,.  il.im  ..f  Knotiirii'-  iitfr/ " 

'""•■'11"  ' tfiiitii.riil..  iir«  il.  Wli.  Mi.iii  .li-lri'l  al-..  xOi.r.'  it 

.  .'iil.iiiiji  taliial.li'  M'.iiiit  .il  ...al. 

A   ii.i.bI.iiii.  Tall.    Iiatiiiu    lli.'    Iilli.i|..ui.  al    i'liara.|.ri»ti.»    nl'    th.- 

laiitalii.  .•..iiul.'iii.Tiit iir.  iii    \\„.,.»,   \|.,(ii,iaiii  ili^triil,'   AlU-rta, 

.111.1    I-    lli.fi.    ...||.i,|,r.  .1    I,.    I...    thf    l.,»c.t    iiii'iiiImt   ui    thu    Duk.it.i 
l.,riiiuti,,ii,    an. I   UirxlK    ,,\«.rli.  -    ili..    K.i.,i.,tiii,    vWii.-li   .'..ntaiiu    llic 

iii.Ml  \uliial.li'  ...al  ..Mill,  ,,l   th.-  ilutil.t,      riiu  i ifLiiiiiral.'  tli.  n    !• 

«.||.  ra,l>'   Iri.iii   1"  1.1  40  r..,i   Ml  ilii.kii.-.i. 

Siiuilur  .■.iii«l..imTal.-,  Iian.  I.....I1  I. .1111,1  l.v  Mr  Ijm.Ii'  m  lliilkl.v 
viiil<'.V  u»»uiiali'.l  viitli  vail  ubi.i  f..al  i..hiii«,  l.iil  ar.'  tli.ri!  .n.T  I'lin 
l'.-..t  ill  ihirlMii'«.  Similar  i-.iiiir!..iiiiratL'<  and  |>..ssil.|y  ..f  thu  tain.' 
,.«.'  lun.i  li'.  ri  il.-.ril...l  \>\  l»r.  Daw-uii  uii.l  in<lii<lf.l  in  liii  .la.'ka.- 
Muiiiiiiiin  Kr,...,  .iml  IVri-livritf  oorii's,  rffyrr.  d  t..  un.h-r  I.^iIhtk.. 
durii'a.  Till'.-.'  i.i'.U  thu.  a|.|MMr  t.i  hiivi'  ii  will.,  ili-.tril.ui inn  in 
Itriti-h  (■..l..iiilii.i  ;.ii.|  A  L.TUi  iiml  1..  iii.ri.,i-...  in  lhi.'kni..»«  t.jwur.|«  tli  • 
ii..rlh. 

Chieftain  Hill  Volcanici. 

I'l-llMIll    l|i.\. 

I'll..  III. .-I  iiii|.,,rliiiit  . I. n. -I.,!. 111. .lit  ..t  l'lii..tt.iiii  Hill  \..l.Miii,-. 
...  i-iirH  lis  11  ii..rllnv.-.t.ri\  ir<.|iiliii(f  hvlt,  1  to  tl  niili-s  wi.l,.  atxt  ul.oii' 
.'0  iiii!i..i  lune,  .'xi'n.ii.iij  IMm  thf  «..iitlnTii  edg.-  of  'rahlc  nioiintaiii 

'  ^'.lirn.*,  I).  I»..  ■•  Pn'liiiiin.irr  incniolr  ..n  t:...  f..-«.-.  .m.l  N.inlen.- 
kiolil  liu.i!,  ...ill  ilistii.t.  Vuk.in  'r.rnlorv,"  U.ijl.  Siii\  ,  I1..1.1.  ..f  Mm.'-, 
Cm..    Mdiiiiir    No.  .">.    MHO.   |.|..  M'.-.!!!. 

'Th«  Ko  taiiie  ii  by  «.m»  f'gard.Kl  an  lower  Creta<««iw.  bnt  I*  it.n 
eiall;r  ..-  iKi,...!  t„  th,-  J  uru-Cn-tiu  .-..u-.,  an.)  i,  .„ii,i.|,r.(l  t.i  li..  .itli.T  li.».  1 
<  r.t.iw«u»  or  uppt'r  .luraseic. 

•Calin....  D.  n.  "Th..  Mcne  M..iinl..iii  <ll-tri,t,  .Mliprta.*"  0,^,1 
Hiirv..  Cun.,   1907,   pp    :t|.a.t. 

•Lfach,  W,  W..  Slim.   I<«.|)"rl«.  Upol.  Siirv.,  IVpt.  of  Miii««.  ISiir.   I9(W 


\  I  I.I  \    i>i.  1  i:i,   ,      |i_  , 


•>.% 


';",'"■■''"""  ■'■'■'  '■• ""  «■-'"  -'-•  -^  V' 1..  .„., ..M.  ,., 

I  •'-  »r,n      Ti,.    „„K    ..,|„,   .:,...   „.   »|..,.i.  ,1.,...   ,.„.,,.  ^.,,.    ,,.,,..,1 
•<U"iriiiiH  iifHit  lu  t|,„  „„„!, 


I  11  imi  ..,1.  II     ,  n  41,  V,  , ,  „. 

»..«.'■■  ..i.a«„t...   »u,l   .,..1....,,.    ,,.,!,   .,„.!   i,r..-...«.,      li.,.>    ,,.,,    .,,„. 

...I..r,.l.l>    ...  .,,,..., ,    ..,.,,  .„„„„,.„,..,,  ., ^  „,^,^^   ,,^^;,__    ^^ 

r-l.  Urn,  «,..., I  i,r„„,.,  I,„i  «.  .nralU    h,„i.  ,.„  u,..|..,.„-  |,..l„. 

A    Ji...u..t    ,..„,,hyr.,,     ..„„„„.     ,.    ,,r.v.„l...«lj     „.,„.,.«bU..    m.,1 

'"  ' '>•'*   eolnmouli    „f    i.-M^rmr   .,mi    .„  r..    rur.  i,    .„    |,„rnl,  .  ,„|, 

.....I  l,.o..t..  „,..  «.,,.r«ll>    v.MhIc.     ..,.    K..,  ,„„„„...„  ,.„.,  ..,,e,b,n,. 

lH.«..v.r.     durk  «r..i„,|,.     ,|.  .....     „„..|>     i.xt.r,,!     ,,„^,^      .,,,,1.  .,l,- 

•"••"r  ii.  «l,„.|.  „,„..,  „i   ,tM.  i„n„r,.l  .  ..,..t.r,.,.,.u  ....    „.,  ^i„..  ,,|,„,,:|, 

.1....  rhihk..     11,....-   r...!,,   ,I„„.K    r..,.,,„|.|.    i,,,,,,,.    ,„,„.    ,„    ^,|,|^.^_. 

"'"■"    "'"'   '■'■"'l"-it..,i. 1    ir,.., .,U    |,..^„    ,,r ,„..,.t    ,,n-,i 

J..u.i...g   (i'luto    X.\I\  )       l!,„.k,   „al.   u  ,i.„....   ..pl.aaiti.,   wd.lUh. 

unvM-h.  .,r  arci.i.i.h.  Kr,„„..|„,,„..  „.  vU,,.!,  »..||  l,.rin..|  ,.!,i«i.,-l.,..-. 
'.r..  |.r..mii...t.t  ,r..  tl„.  ,„,i.m..,., ,,  ,,,,...  i„  ,,i,„, ,  „„  |.,„,„.,,|., 
■  ii.l    Kur    iii.,iiiit..iii.    II..W  .iriirti.r.,    „f    «.  II    pro^rw-.i 

Tiitr,    iiml   bruM.i...   „n.   ,.i    «„|..  .pre..,!  „.  .urM,.,.   au.l    vary    ii. 
i-xiur..  fr..m  mi.n..,,,.,.!,.  ,,.tr.,  u,  .•„..M..r  r-vk.  lu  «l.i..|.  i,.diM,l,.»l 

lr.,«M,  Ml,  „->,.ral   t....|    ,„  ,|...mh.i,t  i.r.     TI,,.,,.  ,.|.„t„.  rn.-k,  .•„„ 

<n>n    in   |.h,c,.,   ,.   ,.„.  i.j,  r,|.  ,.   .„|nuM.,r,    „:    |'„r,.,.„    ,„.,„.n,,U   ..,.,| 

"■'"■  '"  I'""  *"■'"! ^    '<»■'  il„-  |.;,l,..r>:..  lutf,  un,|  «nn«-„.k.~. 

In   pi...-.-*   il,..  CI,;..!.,,,,.    11,11   u,:,.„„i,-s    s„    ..l„,..|y    r,.-,.ii.l.|..    Ii,. 
.M,.i.«iti,.  nH.ml..r.   ..|    il„.   I',  rk,„     i,r..up  tl,.,f    it    i.  .litli,.„:f   t..  .1,.- 
'in>^'i-li   ......  (>.„„   ,!.,    ,,,|„.,.      TI,..   I'.rk.n,   ....-U  ar..  ,„.n..ra!K    tl„. 

Mi.'iv  HlN-r..|  ,.f  II,.    lu...  1„„   i„  |,!„„..  ,,,..r,.  I,  „,.,  „,j,  ,|i„|,„,,i„„ 

Mi.ruvopicallv   tl„.  C'hi.l...,,,    Mil    v„|.  ,.,.„,   ,,,..  ,.,,„    t„   |,.,v.,    ,   ,    , 
M,l..r»l>l,.   ruuR,.    ,„    ,tru  ».,,,.   ,,,,.1    ,.„m..„l.,K.,  al  ,„i.,i..,.,  „,  "       . 

.t....Hy ,.;  pi..«.-i.,...,  .„.u-.„„..i I h.,r',Ki.: ; ;:      -.^^  ,;,x;: 

M.I,    II,..  pia^ioci ,,  ,i„.  ,1,,..,  ,,„„,„,„„„,  „f  ,h,..,:  ^i\'i  ;,;,";'"; 

Ks:::;;7;::':;',r;;;::;t,-:;l-:^:^;  --Sit.  i"'~;r;^' 
J,;f;:;.;^:i;,v;^,,;;;^;;lrv■;,;,::;i::.l:■'Vl,r;:;';;l■;!t^"•^ 


tti; 


(.MitlH.I.     y)        'i    lt\   t   \   .      t     \\    K\,\ 


'.'  'V  ,,""'"'  '"•  "'  *  •■  •■"••  ""•  K"""  >»'t««r  '•  Hi»  ■>..»•  "f'»»  -itrtma- 
l«rr.|      |b>|t  ix.m    III  ln.th  (rncr.iliiiii-    kii.I  oi^jt     i    tii.i»  .i.,i  li^    ,.«.i,tl..| 

•  11.1   lii.,iii.-     tml    •no  ,|.>»i|.  r.-  M-ii,   III   II,.    „i,i„.  ,i«,ii„,  I,    viHi  .|i,.|,.i   - 
llri,»n  liiiiliti.,  Kliih    l«  t>t'>>.»lilT  unit."  *«  iim.-i.illy  ilt.trititilcl  in  llioa 
rmk»it<  thf  horiilil.h.l.    I.  ,,.,  ,.i')n«llir  th.>  ofilr    r^rri>-iB,i«i>«ii.iB  nlnrt^l 
liioutti,   iin.l  1.11. t,   II,    taiHi   lh>    lli«l   iin.l   ••  .in.|   ».  ii«.r.>li.  n.       I  i,h   ihhk 

r,,-     (If.   ..   „(         <     ,lla.lt4       1     .  :.!.|,|, !,..._      „,         I,,,.!,         .•,,-111,,,.       .1.,     ,|,ii,,       „,„i 

•  IDiiiiinh  ii  rnrnt<  i,.iii..  .|,.||||,»  |,||.,,„„  ri  ,|.    i',,-,  af   .rl.d.m  ,.t   .ii*.irt,» 

•  IM  (.1  Im  tr-  II  »ilti  lh«  iia||,.|  FTM  Wh' h  |,ri..»i»  Ihl,.  |.  »,t„,.ill*  iti„ 
••fil»  f^ri,!'  ii«*iL.i,  iii,...'ritl  ill  Ih"  r.Hk.  Iiiif  lir>i«n  lunlila  ,» ,  tt-itiiiAll> 
HI,  ,,iti|iani<>  it  .\«  ».<•,'.-.,(,.-,  mu^nilii.  ,.  .lUn.  |,i,«i,(  ,|.,.|  i,^. 
i|Miuti)p  in.  lit.    |i,  ,,,,rrn|    ill    ihri>ii«li    Ihr   tfr„ii>i.ltt>><»       Vrn*«    !•   ,•!..     .1 

" •   '•'Hhtsht,  but  I"  ri,»  nn  iii  iMr..illv  i  ir.»iil  .■.  «hu  m,i|i.kltt"      /.it. •it 

still  .i|,i(il,.  itrA  aNn  mnim'in  mip««or»  min<>ral<. 

Til"  miiifrrtl«  •'•  (rn|iii'tiilir  miiih  «ll.r,Hl.  «ii.|  Ihr  t>U«iiKU>.'  hm  i, 
l.lrtiiU,  at,,)  .|i„|«rili.  ata  aU^y.  t..  ..,ii„  .i-itn.B  ,i0..l.'.l  Thr  |.1..mi.»  |,i... 
I.  ,1,  ,i,„,,|  II..,  1,1,  I..  i,,i.  ,1,.  ..,,1  ,,,,,.,  ,„,|  ,„  .,.„„  ,, ...  ,,  ,|^„, 
•fititrlf  rctili'xil  »,v  th0  fi  iiiii.friili  TtiB  liiifnl,!rrir|»  (Urr*  niainlr  p|tb*r 
1.1  I  hi., rill,  nil, I  ri,i,|i,t„.  Ill  i|il„ri»r.  (,il,  itf,  „n.|  .|.i.iti»  tlu.  ilim  .,.1..  i. 
Ir4n-f,irii(,,|   ri!,-rt.    !■>  ,  hint  I. 

Thi-e  iialia  iit>  «l»4)«  >(t.liii.ll,  |..,i  |,lit  nl  i,  itt  .lrii,tiir,>  niil  il,. 
lih.MiM  r).»,  »if  K.'ni-r,.!!*  f..itl»  nl.iin.l.int,  „,  ih«  f.iliri.  might  I*  iln 
«rilM'.l   ,1..    |,i..»,tiliii,||»    ,l,,|,,iii.     i„    »tii|>silir  •     Thi-    vr'xitKltnito    Turirt 

i..ii,ii|.inhlf  ,iiii|  riiiiii»*  Iriini  ht|Hiht.il,i ,    i,.itH)    kI.i..v  i„  hii|i»  i».|,i| 

iKi..,  hut  i.  rnr.lv  ..,.ii.  ,  th.iii  iiii  1 1«  1 1  ^Irtlliti.,.  I'llnLnit,,  .irii.liirr. 
iifi,  *.iy  ,  li.iijilrtt»»i,  <,f  th  nn.iiii.ltiii-,.  ,111, 1  111  III,  h  r.i-i'..  Ih"  r<  l,l>ii.ir« 
hiivi-  •iim«,»t:,tl  thn  «ii|>.  .ir.ituM  nf  n  niim)>- r  iif  .mill  .h.>.-.t„ii.  ir  i,  i/'il  .i  U 
iliitnliuli'il     itnil  hll.-.l    in   i.  i«..ti   n.ih   .h.Hi     iii,r '.    |ii  i.it,i,i,|,,   uml   imti 

'''     u I"    pUrM   a   riTtuiii   .iituiutil  i.f  linrntn-li   nl.i..  u   ,i|.,i   |,i.-..,iit 

iiimI  111  -ii  I,  rn....  »h..  .Irutiiit.  ,,r,-  rKtt,,|  I,,  „.  h»,ili,i.ilitl  .  In  .,  f,  , 
plan.,   »tii|r.t».,«  rIui  tu.iir  h,iMii|i  a  im.  tiMjr.initl,    Ktiiiitniina.i.   «h  <h  ,  im 

•  l-t-       It,,  til     nf    plkllliK  !.»,       i.rlhi,,  I ,ill,ir»».    ,lll,l    Imilitn 

Tl..-  t.«.  ,111. 1  h i-  .It  I  .,r,  ,    nt,|n  •111  l,|.'rib!i.  >H  mfhtarr  »•'•• 

n.i!  hilt  u  iLiillv  roti.i-t  ihl.'flv  .,r  nti,|r.ii|r  p.irh.l..  ,  miIk  ,1,1.  ,|  ,i,  i. 
Ill,,  ly   li'\tiir"i(.  iifti-n   (li'iiw  nil, I    |>.itilv   lil.i'i,  vMiiitii|iti,i><. 

«i,i     \Mi  I  ,,111(1  I  \  ii'iv. 


'I  111  ..■  \,, I, Mill,-..  |.,r  tl,,.  ur,  ihr  imti  i,t  li.i.t,  ii|i|i.  ,ir  l,i  l-i-  ii).,ri' 
^■|•l nl  il.iiii  ilii'  .1  ir.i  I 'n  t.i,  i'>,iM  -.•iliiiifiiU,  liul  in  [iliiit--  th"  lutT- 
mill  ifr- v\v;iiki  «  '•(  ill!'  I.iilii  rif,'  ■«.  rii  -  im-.  (rrii,|nii!l,v  iiilo  Cliicriiiin 
Hill  tiitf-  .111,1  I  ri'<','ia.,  ,li,,uiiiir  (li.ii  lli  ■  niii|i'»itli-  |h  riiil  <4 
Mili'iiii-rn  I'l.iiiiiii  tf'i.l  iliiriiiif  .Inr,,  I'r,  l.n'i  ,,ii.  ••  ■liiiii.ti(iill.,ii  .\\.,t. 
»i,mi'  if  till-  vol.Mtiii'^,  tli...i>  f,,rtiiiiiif  till  t,,i'  nl'  (lliiiiiiT  iii.Miiitiiiii 
fi-r  iiii'.iiii'i'.  iijii^MT  t,,  lii'  I'xini.tM'  ,,M  r  tin  I.ir''.  ri.'i'  !  ■,!-  r.ii!i,r 
tli;ih    iiiiru-ivi'    iti    flii'tti. 

Till'  iirnii'^itii'  ri.i'k-  nrc  lul  l.v  lli,>  CiiriiiM,!;  1,, -;ilt»,  :\t\<\  llii' 
Wliriiloti  IJivcr  vili'iiiii--,  iiiiil  -■•  nro  ,,|,|i'r  tli.in  lli.  •<•> 

Tlu^  mini''  ('liiit'tiiiti   Mill  vnliMnii-i,  wh-  firi.t  ti|i|iliiil  in  Win  atn,. 


ili-frid     wlirro     thi*"' 


irm     '  jstiri-ivi-ly 


■I" 


Till 


Tr 


lilili 


„f  <l 


I,    .itiij    \V;i*liini,'ti)n, 
\l\  .    \,,.  s 


■  II, 


l>t     liItlt-tlUH 


7<t6??     fi   «, 


»  1  I  I  V     |>l*t  l;|. 


I',  f„  .f'li'l    rfU..    I..    lU.    ...(,„„, 
"(   '(iffrrt'iit   |n,(iii(a  .f    |!r,i,,i, 
Mi. I    Mr    l.a.li* 


Klu«h«  Intrmivrt 

I>I»H1II|I    lUiV 

Kl.,.1,.,    .itlriiMW-.    m.  i.r    HI     |..i.,     ,\r.u    t.  Ii. 
:»•■•     fii.di    .%<•    |-.,i     i„    i(,„kii.    =       |„.,    .1,,.      I,.,      ,„  , 

"•'•I...      -I-     l..!|.     i,.„      «.,,     .„      1..1.,.     ,M,.    „|«lll.        Tt».     .l>k.M,       .. 

|.«r.,.,.L„|»  ,,|,„»,tul  ..„  >,.,mI«v  „„.,.,.,..„  ..,,.1  .„.  ,l„.  |,.il.  .mm.,1, 
H»..|>  ..ull,  Mf  l„..|„.„.  ,|,-.r.  ...hI  :,r.  ..I..,  .-,„., -f...lU  I..  U.  «.„  .r, 
iH.irU    ..11    i-fti-  II.   ..I'  It..    .|..iri.  I 


I  II  lit. I  in.li    tl      .    II  »H  V.    II  I.. 

llir   Klii.ht  iitir.i,i.i,  „r.    Kr,.i„i.  ,...„,|i,„.,  ,|„„   ,,^.  ,„..4,,,| 

.i.lU   ur.    ,-(,   ,„  ,„|..:„  1  ..r  .1  ,.„.„..!,   ^r„„.i„r  l,„i.,i.  .„  iha/„i 

'l>.'    (iriii.  i|.,.l    ..uii.r..l    .■..ii,|»,i„t,i.    „r,.   .l,.,,,ri„|  |..   i„    ,ti.     iiiMi.l..! 

.|...rf..f..|,|,,iar  «r,...„.|n.,...    ,„  ,|,„|,  .,iui,  r.|.|.,Mr  ...,(  t,«,..'.i^.|,  t  |   ; 
.|.»r  i.t.rn.Hr),!,  ..r-  |.I.  i.lin.l.  .,,.,1  ,„   ,1,,.),   |„„,it«  ai„|  I ,l,l.,.|.    ,        . 

Tl...   f.  |.|.,„.t,  ,r,.    Bia.Mlv    ..rll«~l,i..    ^„.|    mm.  ,,<iiii.      ,|,,,i,   .       ,, 
..IH...I  ,,|U.,|   Mm.Mii.t.,   ,i„,l   ui.,   .„   ,.,,..1   ,„„..,   „„i,   ,|,gi.Hj    „!,„,„,     , '      " 
i.rt,i.u   aiu.,.i.,i    „|    trmi,l'i,nn..e  .,„    i,.    «,«-.. ut.-    .,.„     .„    u  .   ,      u'l      , 
Im.    i«..i.fr.iMv    .«,ttrr.-.l,     I..    ».|.|,i.„„      t„     ih...,.   „|L,|,    ^m;',."     ,",'•'"■ 

u.  ..r«r.  j... I „.r„,...i  „i.,,„„,, ,  wi„.(,  „,„,„,..,,  ..I,,,.., I  «.";;•'". 

rli.ii.i...|    I..  .1.1, ,rr       <■..,„,„.,„    irr,,-.,    I...r,,l.i.,„  (..    ,,   t ,    .  .!     ,    . ', , 

BiMn.~.|.in  n.ihr.t,l  i(,..l  h«,  U*.,  f,.„„,|  |,.  tl,,^.  r.«li.,  «i..|  |t  l,"l..«  .„«. 

A.,.....rr  «i...t,t..  „.„i  «,r.,.,.  „,.  .,„.„  ,„..„.„,      -,•,.....,  „„^;  „;.  ;    _ 

»lH...r    l,..r..(,l..,,.|..    ...r....,l.i,.,r,.l,v,i,.    .,r    ,„i, .,    «,,,„. i...,„,r,,|,„„, 

Ilif   ;rr..uii.iiii,i.,    i,   u'<  ii.-r.illv    iiiii-r"u'riii,ii  i.      i.u      .,,.,, 
•xtiil.it    iiii,i-.-t.  L'tii.iflti  ■,   .|iiiirr/  f.l.Ui.,ir.    iiii.  ru'r.,w■tl,- 
|  ji„».,.n   d   M  .  It,.,,  „f  t<,,^    ,i„,j   ,„„  .  Tar,     ii.:i;-::   i.i.  ,v..r» 
r,.n,,  iwr,  1.11  in,  ii  >       n    . 

''lH.''i!Wi   p   ,"'"'"    "''•■•••♦■•""■'     ^""      '"H.    ..f    Ml...-.,    •..» 
•:   SI 


.^mmnk^^ju-  it\  tmcMii^f^.^m4M^wtAk2 


♦Is 


(.1  111  iii.H    \l.    si   l;\  I   1  ,    (  A.NAll.V 


A      I>PIimI      «|M'i    IIIIi'Ji       ||..|n     ;|        i^k:'     'ill      ill-     -Mllll      -ilj.'     i'|      lir.ili.Mii 

mill     u.i-    ,iii;il\ -I'.j    l.v     ih.      Mim-     I'.r.iiicli    nl'    llii'    I  »r|>;in  iin'iit    of 
Miiir-.   -Ii   Willi;  ilii-  n"i\   !•■  I"    I  i.iii|i.-.i  .1  ot   til'-   l.lliwiiiLr :  — 


Sill 
Mil 
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F.  1 1 
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Til'  -ii'iiiM  h'l  in  in 


II 


\i.i     will  .ii:i:i  I  M  i'i\, 

'I  111-  Klii-liii  iiiirii-iw^  .ii'i'  uTv  ri'i'i'iil  iiml.  w'nU  iIm-  rM-'iptii'ii 
111  ihi^  MiH-.iii-.ili.|ali-il  (^ii;it,  I'liiiry  <li'|iiisit<,  iimy  !  ■'  the  newost 
riirk>  in  till'  ili.^trii'l.  Wlicihcr  tlu-v  :iri'  hKIit  nr  n.  vr  ih.iii  li 
('iiriimck  iiiisiiils  is  mil  Unuwn,  '1  hi'.v  iiri',  ImwuviT,  ilusciy  rt'luled  l'< 
till'  WluMtoM  UiviT  \.ilr:uiirs,  iJilViriiiir  Irniii  tlit'iii  riiiclly  ill  tcxturo. 
|i    i-    iIiuukIiI.   lin^ri't'iiri'.    ihnt    Imili     lln-     K      -Iim     inliv-iM',     :iii.|    iln' 

U'liiMliiii    ItiMT  M)li'iiiiic->   limy  Ih-j..iiu   h.   liii-  -Mill  ■   in'riiKJ  u(   it:ii i- 

ai-liiity;    it   ^m.  iIh'  Klii'>li;i  nuks  ,iri'  nmn-  n iif  tlmii  tlir  lui-iilt-'. 

The  iiiiiiii'  Kliislia  iiilru-ivi-  w;i~  lir-t  iiii|ilci.vi'il  in  jiriii'luirii- 
K.wicicks  cniij  uri'M.  Ill  ri'iirc^i'iit  ii  .■.ent-  I'i'  syrnili-iinrpli>  rii--  that 
iiiiich  n  -I'liilili'  till,'  lyiMiilf  iiihI  ^raiiitr-iini'phyrir-  in  other  portions 
(if  Vukiin  iiiul  iiorthiTii  ili'iu-h  < 'nliinilpia.  Siniilar  rmk-  li^ivr  Ipim-ii 
"li'sc-ril'i'ii  ill  till'  uritrrV  rrp.irt  nii  ;i  "I'driinn  of  Cniiruil  iinii  Wliiti-- 
hori'  iiiiiiiiii.'  lii-trii'Is.'  iiinlrr  ihr  ii.iiiic-  '  i-'ninili'-porpliy  i-y,"  aiuj 
in  that  ili-trii'l  uc-re  t'oiiml  t..  p;i--  I'roin  ^raiiitr-  to  Bycnite-por- 
pliyrii'S  wiiliMiii  miy  iiiarknl  'JilF'Ti'in-c  in  their  L'l'nornl  iippcariinci' 
'I'ho  KhlsiiM  intriisivi's  aro  aUo  .ii'-r.-ilu'il  in  tlir  writer's  report  on 
Wheatoii  ili-lriet. 

Carmack  Basalts. 

i)i>iiiiiii  no\. 

Cannack  ha.-alt-  were  iioi,.l  in  Tak,;  Arm  helt  ill  ulily  two 
lo.'aliti*-;;,  tlie  ni'.re  -diitlierly  of  wliioh  is  -iluul-'il  on  the  wot  -hore 
uf     Taka     arm     -oiith     of     I'aiilail     river.     There    thest'     rocks     are 


'^:-j^A  Tk'.^a^m^^^^m.n.'im^ . 


Al  I  IN    |.|>I  1,11   i  ,    i:.  ,  . 


ou 


■'! -;">■;- '■■!'■  ■l--n..„. .,.!,,..,.,. I-  .,. |,„, , 

•''"'"•'  •''■■  '^"•"-  ""■!   '••"•''-  »-tu.,r.|    ,„.„    ,f., r--  ..<kM    .,1„.,., 

•"•'•■'"iirti,  I,,  ,„„.  ),.|1|   M.il,,      ri„-  ,,i|„.r  I,„mI,(^    ,       ,    ,1  .1 

-rn.T  „l    .\n„-.r„„^;   ,,..,.,1,,   „|„.,,.  ,  v,„„ark   Imm,!,-  „.,,.,„, ,.    ,„ 

iiri'ii  111... lit   i.iMMi  f,.,.|  I,,  .|,.,|,„     ,. 

I.ll  l|.l|,...,i.      ■:■■        ,    II  (in,     I  ,„. 

Tl...  C.rtMa.k   1.;,-.,!.,   .,,.  ,r,,,„..|,    .      ,.,  ,|,|,.|,  l.p.wi,   r..,  k.   «„1. 

"'.'  ^'I'l""""-  ^'.•■■u,„l,„;,,,s  t|„-,„td,  „|,.,|,  ,|,.ti„„,    |,i„. ,,.,.    ,„,„|^ 

■'t  "livu.r.  .,,,.1  aiiult...  ,■;„,  „|-t,.n  i..   ,|..|, .,■,... I  ,v:,|,  ,1„.  ,„„|,|„,|  .„ I 

.r...   ■„   ,,1.,.,..,  s„fli,.i,,,t|y    |;,r.,.  .UHi   .il.,„„|,,nt    l,.   ,n..   tl,,^   l.a.„lN   a 

"""'■   "'"■^""■"'- *■'■• 'I.,-.  .,i.|K.:,r.u..-      I„|,|..,.,  t|„    r,.,,r.,.„i„n.- 

..f  tl,..-,.  r.,..k.  ;,r,.  n,;,,nU    luff-  .,,.1   l,,-,,,-!.,,,  ,|„    ,,.,,„„,.,.  ^, ,,.,„„ 

"; -;:" ;^"';'  "'"'• "'-  •■' '  -  -  '"'■■- "'  • -. r.  r,.  ,i... .i,^n;,^ 

"'    '^"••'^""l-  .1-'    - I    .I:.-  tl,  ,.|    K.„„,,l   ri..',,   ,1.,.   |„,„1„',. 

ri..-ks  jr..  |.r..|..iiiiii  iiii|\    11,1],   .|||,|   I,,.,.,  I,, 

Mierwioopinilly    tfa,-..    rotks    ai,-    .,■..„    t,,   i, 

II.    t i       .  .    _  .1  .  "         'I'D 


Mil     \\ii  ,  iiitiiKi  \ri..\. 
y.u   ..M.!,.,,..,.    i,    ,,l,t;,i,Kil.l,.    i„    Taku    Ann    1..  Ii    .•..,...,•,,,„.•    ,1,  . 
■i^.-  (.1-   llu.  CanM.rk   l.a-alt-,   .x,,.,,,    ,1,„    ,h,.,    j,„.,.,e  ( ■.,rl...„if,  r,.,,- 

liiM.M,.,,,...      |„  \VI„.at..,>  .1,-,,-i.t,  l,„w,.^,.,.,   ,1,,,,    i„„., ,   ,|„    ,.|,;,|. 

'"'"  "'"  ^'■''••i"i''s  im-l  i.r..  Ill  lurn  .ut  l,.v  il„.  \Vh,.at,.i,  1;:^., 
volnuiirs.  TI1..V  hav..  i„.„  ,|,.„.ril„.,|  i„  ,|„.  ,,,;,,.,.-^  ^.|„„.,  ,  ,^ 
•  r.,.«-<.s  ai.,1  .\„nk.M.ki..M  UiM.,.-  ,.,„!  ,|„,ri..i-  ul„.r.-  .|„.  ,,.,„„ 
t  anna..k  l.asalts  wa,-  lir-i  ..|.|,1„,|,  an.l  nl-,,  „,  ti,.-  r.-i-rt  (),,  , 
p..rtion  of  Cot.ra.l  an.l  Wiiil.l,,.,-,.  ,„i,n„.  ,|i,,ri,.,,-  ,  ,„,,.r  ,|„. 
tiTin  -scoria  an.l  ImNill.'  .\lr(  ■„mi,.||  has  al-,,  ,i,-,.rll,r,|  ili,-,.  ,.,„.k. 
'"  ^\'lii>"l""--<'  .ii-lrl.-i,  i;i„i,r  ili,.  „.ii,„.  ■  |.:,-alt.-  I„  all  lli,  ,ll-rri,i- 
llio  l.asalls  aro  -.vii  f.  I...  |,r..  ^'la..ial.  l.ut  I.,  Iiav,.  i|,i„,.,l  j,,,,,.  ,.,  |„.,,„ 
.i"I'o<it..d  in  tho  vallc.v.-  aftrr  tii,-..  had  h, ,  ,1  .r..,!,.,!  t,.  ai.,„'-t  ih.i,- 
|.r.-,.,it  f,,rin,  Tli,.  (•arnia,.k  ha-alt-  llni-  n,,,„.ar  f,,  l„.  ,,f  h.t.. 
T..rtlar.v    ,,r    I'l,  I-l,.,  luc    ai;.-. 


tJmmmmfm 
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Wheaton  Rivts  Volcanici. 


I.i-lllllll     ll'iN. 

Wli.'.il.'ri    liiv.r     V  .liMiii.'-     ui,-    I-     ill     Tiikd     Arm     !"•  i     m. Mill- 
ie ,,     .i.i..ii;il  .ivU.--  |.ri\,iiliit;lv    III  111  i.'ii  I'l-i-i   ill  iliii'lui.'.--.     S.-vitm! 

if   thr-l'  .Mm--   urn     liul.-l    ..II    lip-  I'.l-tiTIl    |'Ulti'.|l   n\    WtUn    Ml.lUMt.lin-. 
Ihil    iilll'  .i  'M'liil.Ml.  Ill    ;l|i|.|..\llll.|l.'l>    ."iMIl    I'.Tt    «i.li'   III    llli'   wii|..-t    |...illt. 


;ii,,|  :;.iioii   I,  I't    1..II'-',  ...•.•III--  ..n   til"  ii-irlli   -i. 
I. Ill    liiilt'  mill'  li'..|ii  'I'lil.ii   iiini 


..r 


iVf      lu.lltllV 

111    l>lil.^<-. 


I.I  I  11'. I..... 11    M.    1   II  MiM    1  1  ll~- 

■111.'  \Vli,.,i.ii  lin.r  \..!.iiiii.-  ill  I'nUii  Ann  li' It 
rli>..lit.^-  Ill  \\lii.|i  \iliili'  l.i  li'^lil  k'r  ■>  .■.il.>ir-  iin-vni 
li..\i,^M-i'.  ilii.^.\  .■..iii.iiu  pNi'il''  »liii-ii  iiNi.lizc:*,  Kiviiig  thi'iii  u  bri^lil 
|.,.,|.l,,  l,i-,,ui,i-li  .1-  ji;llijui-li  ri'il  oiiiiiiir.  I'lir-e  r.n.'k-  liave 
rlur.ii^i.  ri-tt.^Mllv  ,t  ti-l-.iiili.srii'  fe'ronuiliiiii--  in  wliirli  l)lii'liiii.T}.-.ts  ol' 
liii.irl/.  ..rili'.cl.i-i^.  :iii.|  ii.^ca-i.iiiuil.v  phiiiiorhi-i'  ix.'i^ur.  Tli.^  iiuart/ 
Ill-    iri  iiiiriil.>    ill   ili-iiii.l    ililifxiiiciir.m-'   \vliii;li    :iii'    iH   much    us 

,,1'     .,11      ii'ili      ill     .|iiiiiu'li-r.      Wi.'ll      r..nii.ii     iii.-^:i|'li.^ii."i'.v-I-     ..1 

.,i'lli...'l,i-f  .mil  phiyiucliiso  iiU.i  ui'i.'ur,  lull  lli...-f  1)1'  tho  alkiili  fuld-^par 

;,,.,.    iiiu.-li    ill,-    111. .1-1-    |i|i-iiiiliii.     'i'lii'    ro.-k-    whi'ii    L-..ii-iiliTi-.l    us    In 

tlu.-ir    nl.iliM-    .iiii.iuiit-    i.l'    |.lii-ii.i.'r>-l.s    ami    Kr.f  .inlum-s    lui^lit    be 

(l.'-cril.oil    .1-     Mii'.viii;,'    li-.iiii    prrinui.-    ..r   tliu-i-    cMn-iiu  l.v   rii-li    in 

j^r.iuinliiui--.   1.1   'l.i|iiili.'.   in   wliH-h  llio  K'i-i.ii"ilni;i-i    i-   il..iiiiiiiiiil. 

M  ,,.,.<., |,i,  ,il!v    t!.      rhyiiU:.-    ai..«..  My-    li.n.-    .,    (loriili.vnlx 

-II, i'.  tun-,  tlio  pU;-i.uio.-l-   U-iUK  i.i.-.l.im  KH-c.ipu    ■""';';"■'-''''; 

„t  ,,uait/.ui.l  alk.ili  .mil   liiiii-..lk.ili  l.-l'l-.  liac-Kise  i9  v..ii-i.l,.rably 

till,    uui-t    iibuii.laiit    miiuM-al    ol    tin-   lir-t    K  .mh    i'IhI   "" "' "    "i    '•"Wf 

,    onim-pl.K-    li.iMis    whu-h    i.ttvu    i-xliibit    Cii-baU    twiiiiiii...-    ami   ai.j    li.- 

t-Kl,-,l  li.riii-  wliu-h  ai-i.  lilt. 11  ii.iHi.l.-rably  i  .,i  i.i.li-il.  I.iin.'  .ml  I  l-'Ki"; 
,  la".  ii.ilivHluaU  .11-.-  oi-.a-ionally  pi.-.nt  ami  an-  KLniTallv  m,i,-h  altiTe, 
1.1  kaolin  ami  quartz.     Acce-soiy   iic.n  on-s  aic  aU,  i-i.iiiii-niily   in.-i-iit  ami 

'  'I'lii.  u'l'-uiiiulmuss  is  Bi'iii'i-ally  holocry-tallinc,  altliouuh  in  -.oim  in-tan- 
,,.s   It    u   liypulivalini.   ami    miyht   thi'i.    Ix;  di-s.-ribi.il  as    lai.uiiiL'   fr  ii.i    piT- 

■rv-tallim-  ii-\t.-i.im>lv  crv^lallim-  witl.  -mm-  Rlas-)  to  di.ciy>tallim< 
idoniiuaiitly  crv-t.illuifi.  'i'ln<  tabu.-  ..I  tli.-  Kinuii.liiiii--  i>^  <li.ii-a.  .-i  i- 
.  mi.  niiM-jiniatitu-.  niiil  l.i.ai.tiful  inti-rcrcwths  of  i|i...i1z  .U"!  I'L  -i'"' 
an.  <ioii  1-,.  in-sontiint  tl.i>  ciy-tallizatmii  „f  .Hiti-.-tic  nuxtiins  rjf  tli..-p 
m  lu-ral-  M  iioKrauitic  faliri.-s  al-o  .,.-.ur,  but  ai..  l..-s  .■omiiioii  than  tin. 
miinipi-Kinatitic.  In  sm-h  .-a-^s  tho  tfroumlma-  i-  holorrvstallini.  >.-.a,i- 
ul.ir.  aii.l   .i.ii-i-t-  <lii.-lU    ..I    nu.iit-/  aii.l   .ilkali    f.-lil-p-ir. 

AiiK    .\NU    rORnEI-VTIiiN. 

Tho  Wluat.in   lliviT  volrauii's  aro  tho  most  rcoont,  consolidated 
r..i-ksin    tlic    district,    ox.-cpt    p..-sil.ly    thi.    Kliisha    intrusivi^.     X.. 


'ii'r 


^rW 


T- 


■■ 


^  I  1  1  N     111-  I  i;i.    1  .    ii,  I  .  -  I 

••'''''"'■"      !'■■'•       '"■•"       ■■''1H,„,|       t.,      .!.,,>.        Ui:,.l,       .,,        ,1,.         , 

'•|'mp,.„„„„.  „„|   ,|l,r,.r  -hi,  ,U    ,„   .,M„r...   i,   ,.   ,M,,-t   ,,r,..,M,.   ,|nt 

ni.y   iiru   iir;irl.\.    if   ii..l    ,|iiiif   •.Mi,.l,r..i„,i.- 

■'■'"•  """•■^^■'"" -■^^■■i-n,i.-u.,.,ip.,  ,„,„|;,„,  ,„  \VI.,.,.t.,r, 

'■'"'■^     •"■'■     ''■'■"     '■'     I |ii-Hon.!i,!^     |.r 

'""   inf..   111,.  \.,|l,,v.  „f  ,i„.  ,li.,fi,.,   .,f,,.,  ,1,,,,,. 

'"'    '"'"    '•"■'■"I    •■■   ^'l"i-  I    'i„.i,.    |.v.,.„»    .i..,„l,..     Tl, w,l,.„n - 

Quaternary. 


,l,-lri.-i    i.ii,-iv    ih,  -  . 

«l.l,-illl,     l.,t     I,,    I, Ml,,    c, 


All   ll»,  in., in   v.rl-.v-  ..I   tl.,-  ,ii,tri,|   ar-   ii..,.r.-.i   uii^i   i^,  ,i,.|;,  ,,• 

''"I"'-''-    "'"'!'    '"    I''"'-    •"••■   '.( -i.l.n.M.     tl.ickin'.-..   ...illl,M,.nlly 

tlii,-U  in  I'.it  1.,  ,■;,„,.  r,A,  i--,.,i  ,,,,„■>,  i,n|..,„„.|in-  -r,  ;il  ,,;,  mini  ..  ,!, 
"i.trr.     All  .i,,.  Ink,-  ,,f  ||„.  .!!-,,■,.,.  in.-lu.lin-  Tak  :  .,nu.  arr  l,.l,|  ,„ 

|.ositi,,n  l.y  ,lain^   ..f   tin,    kii.,|.     Tli.'^.-   ,l,.,.,,-,t ,-i,r   „   ,,r!,v   ,^,.,-,- 

wh.Tf  in  ill,.  i,,whii,,|-  ,.r  !hil^,  .il,,ii-  (I,..  .,,1,.,  ,,t-  ,|„,  |,,|,,  ,^  ,,|„i  ,,, 
I'lii,',-  a|.|«Mr  I,.  !.,■  I(N»  I',.,. I  ,,r  ni..r.  in  tin,  kn,--,  (Imu-l,  |...|r.,!. 
fr.',|U,nlly  nut-r,-,,,,,  thn.nul,  tl»iii.  Tin-  l'!,i,!..,,  i„.  „,;,l,.ri:,l.  ..xt,  n.i 
wcl:   ii|.  ill,,  val!,y  u.ilU,  ;,ii,i  in  pla-'c^  rra,  h  ii,Mr:y,,i-  ,|irt,,  |.,  tl,,.  j.k, 

t.'aa    M.rla.v,     Th,.   t   rra,-,  s   n.,|,,l   n -ar 'li.   ina.ll;  ,.|- Tiil-h;    rn.  r  i 

■  ■U,.-wliriv.    appear    I,.    !„■    ,-,,,n| ■.!    ciitifx    ,,l'    I'l.-i-t,,,.,  i„,   ,1.!„,mi,. 

A  thill  niaiillc  <,f  l;,.,-,.iit  iiiiinriaN  ,■.,■,,  r^  !!„•  >iirfa,-,.  of  tli,'  ,!i.s- 
"■■'■"    '"•"■'>    "^'i-vuh.i x,-..pi    ,,,1    ,t,.,.p    ,I,,|„..    ;,„,!    ,.-,.;,rpn„-nt- 

l.l  I II,, I  ,,.,,,  M    ,  ii  m:\,  I !.]:-. 

1  he  l'li'i-t(.,i  111-  an, I  l;,,-ii:i  |,-i-raiii  -  ,,|'  ih,-  ili-lri.-t  an-  lith,,- 
logieally  very  similar,  aial  L.'r,iiit-  int.i  .•ii<-li  dther  t,,  -in-h  nn  extent 
that  it  is.  in  pliiee>.  diliii-iilt   t,,  (listiniriii-.h   th,  in. 

The  I'leist,,ei-iie  ,l,-pi,~lts  i-,,ii-i.-t  ehiclly  of  frriivi-K,  ^ainls.  silt-",  and 
l„,n!ili-r-i-lays.  ami  as  ihr-e  ha\e  l„-i-ii  ,,|ily  ,-.  ifrhlly  iliss,'<-t,-ii  in  uM-t 
plaoes.  eni's-scrtiniis  nf  them  are  alm,,>t  hi'-kiiiLr:  irenerally  onK 
the  surfaces  of  tlicse  materials  are  to  bo  sv-n.  hut  little  (-ro-ion  havinir 
oi'i-nrred  sinee  l'li>iit,i,-eiie  titnc-s.  In  pha-,  ~.  Imuever.  it  eniiKI  lie 
si-en  that  the  deposits  nf  ims,,rt,il  iii,,raina!  material-  ,-in,l  liniil,l,>r- 
elays,  as  \vell  as  .sands  and  silts  dep,,site(l  in  -treatns  nn-l  !ak'--,  wer,' 
of  consjderahle  tliteknes.s. 


i  m    wm    '# 


•  5  (.KOI  iM^I.  AI,    SlliVI.V.    iAN\l>A 

I'll"  U Ill  ilciK.-iN  .irr  i-.)iii|i..-.  ,|  .,t  u'l.i>-iiil,  tliivLil.  Miiil  liiicir^il. 

-ill-,  -iiihI-,   iihI  liTini''-  |.r.  i|i |  In  iln-  |iri'«i ni  •iriMiiii''  :iinl  (rinrliT^. 

lis  Hi'll  u-i  irrouiiil  icf,  |Mut,  mil' k.  an. I  -^.jil.  I'li.-  -.mil'*,  KrHvcN, 
illi'l  Kilti  iirr  ■■x|p'i-ii|  ;il"lii;  llii-  |iri'-i  lit  .lr.:iiii-  iilnl  l;iki".  iiin! 
KT'iiitiil  ill'  !■<  ill  iiiMii.v  |iiii.i>s  |nr-i-liiill,v  prr-i'til  :i   iVw  irii'lic!*  or  ■ 

t't'H-    t'l.ft   l.ciii'iitli    llu'   -ili't',11'1'.      I'liil    aii'l    liiU'k    "■ r   iii;iiiil>    in    ilh- 

Hide  tints  mill  nriiiiti.l  lIu'  hiki-",  uliirh   lie  in  i^'i'iiv  .|r.iiiii''l  |H.rli"n- 

•il'  till-  Mll|i>-  ;il|i|  ll'  ll'i'  iiri-  tlU'illfill'li'  liM'lllit  ir'  l"l-  -U'-il  ;li'i'lllnil- 
]:ltiolH.  1  ll«>  ({kli'illl  ■•iils.  -Ui  il  ,1.x  tll.'Si'  wllirll  ;in'  lit  pri'M'Ilt  111  i 111.'  'Ii'- 
iMiHitMl  ill  till'  lliit>  ill  llio  lu'iiil  III'  Tiikii  arm,  iin-  <|iiilo  rimilar  In  llu' 
I'll  i^ti. I'll,'  -i!t-:  aii'l  till'  iillii-r  iji'i'i'iil  tfhi'ial  miiti'ri.il-  I'nriiiimr 
iilmiK  'll"  iilkTii  111'  lli<'  Ciia-t  raiiKi'  an'  litli"lii|,'ii-iillv  aliiin-t  iili-iilii-a! 
Willi  till"  i|.|hr>il-.  Iiiiiiii'l  ill  tlir  oarl\  (/ ;iiti'riiarv.  A  linn  hi.\  r 
lit'   .-nil    ^l.ll-litllt^^^    ill"    ll  |i|iiTlllii-t    il""'  111    til"    villliy:',    on    the    up- 

liiii'l,  iiiiil.  ill   |il:ii'i'-,  I'll   til"  valli.v   w.iii'  ami  iiiuiiiitaiii  8lo|io8. 


ECONOMIC  GEOLOGY. 

(.i':.\i:i;.M.. 


I'laii  r  fiu'.il  w.i-  lii--i  miui'il  "ii  iln'  .\tliii  i-ri-i-k-i  carlv  in  the 
Mar  l^'.i><,  mill  >iiir"  tli.il  lini"  llii-  iii'lii-lry  lia-  I'l'cii  tli"  maiiutiiy 
"f  til"  tiiWM  iiii'l  -iirr.iiiiiiliiiL'  'li-trii't.  Diiriii;  tln'so  years  a  ri'rtain 
miiiiuiil  111'  attiiiti"ii  lia<  al-'i  I'i'i'ii  jiaiij  t.i  various  quartz  ili'<fov"ri"-, 
ami  rt'ii'iitl.v  lliii-.'  iiiliri'-ii'il  in  tli"  wilt'ari'  nf  ill"  "amp  linve  ln'gun 
111  Imp"  tliaf  this  i'l,i--  lit  prii|i"rtii;!j  may  .niiliii'ii,'  to  projuce  after 
ill"  KraV"N  liav"  lifiuiii"  "xhaiusti'il,  ami  -u  prn'miK  tliij  life  (if  Atlin 
as  a  mining  distrii't.  Altli.niK'li  a  ".implet,-  ilisi'ii"ii,n  i>f  the  eeonomie 
weniiiRV  of  Atlin  ili-trii-t  wuulil  priiiuiriiy  treat  i.f  the  plaeer-ilrpusit-i, 
lnr  the  reason.s  (fiven  in  the  intrmluetiiry  para'-'raph-  nf  this  n'purt. 
llii<  ehaiiter  will  ileal  only  with  the  iion-pla.  .-r  mineral  "I'l'iirrein'i's. 
including  the  ore  depfwita  and  "nal  not  only  of  the  Taku  Arm  helt 
that  was  surveyed  dining  I'.tio,  hut  of  Atlin  di'-tri"t  fenirally. 

Fur  eonvinii'iiee  nf  deseriiitii.n.  the  non-jilaeer  iniiierul  depo.-it- 
iiiay  ho  elassitled  as  follows : — 


7a 


Olil.    Ill  |...,iis 

"'•  «'"l'rit.T.,u,     -,lv..r«.,:,|    v„i,„ 

I'/)  SilviTl.M.I    »..|ii,. 

"'^  <',.|,|„.r   vrin-. 

'  /  '  Aiitiiiii.ii\     \.  ih- 

'."i  C.iilM.'l  iii.liiiii..r|.lM,.    ,i,  |.,„|s. 

,;"■''";:""'■' ■'- '"■"' I..UI, ,,,.,,„.. 

'^-7—^. ^'••-'■.....ru::!;;::, ;;': '::;'''•• 

had  a  .|,,vi,!..l  .•tt.-t  in  ar-  luin^r  ..„rl,  ■  '      "'  ''" 

II     ■.  "*^  ^"""■■-'•'-"1   III   iiuart/  iiiiin,,,,       li 

•■'■    th,.   di„ri,.,.      .'„„n,',.r,„w    .,,,........,,  '    "^    "''^^-'T    ImH 


'■     '■■IlKlU,  ,•!     11,111. 

I    lak 


•r    1  I  .  Ji"i'l     V.  ,,i  .    ,,.n  ,.    I,,  ,.j| 

liil>      'ii'iniitaiTi,  whiT...  ii,,»..v(.r   ,,iilv   ,..,.    I 


l.'W'     l,.,tl     |'.,||I1,|     ,.„ 


vicinity   (.,.,.,..  ..,;,..  ,,,,  ,^^.„  ,,„„„  ,,;,  ,,^^;- ;  -    -  .1...; 


|>resent,  eoutioi 


l|'l"M|-     I,,     l„.     ,,(■ 


:;;;l;;;•-'y;.^^■n.a..y..a.H...d....u.a.,,,:;.;:,:.:;;v^ 

'!';•"■;•"■";";'"'■'''■" ''■"""'  ■'•'■■-  > ''''^-i mm.,,  , 

-lorod  as  h.Win.,„a-i„;.l..„n.  |y  ,i,„,.  tl.,-,  ,,..  .;,„,„.,,  „,,„.^ 

1.0  .,mopM|„^i..,d  ,.,.„,a,.r    ..,nd  i,  ,e,.„.s  pr.,l,al,i,.  ,l,a,  t v  ,.,..,„- 

1.0.n-eo„  tho  iH.ints  wIlt-  i,   „  :„.,.np.  .„  ,,„,,  ,„.,„  .„„,,„„„,,.,,      .,,„. 
oro.n,af.rial  ,.,.n<i.,s  Ian..,.-  „r  „„^,„,i,,  ,,,„,,„„  .^^^j,,^  _^,^^^,_,^^ 

"'  '""^■''  :':'  ";        •■-  '"•  ''-  '-"  -I  — I  -.v- U  "0  f..,,  ,„„,  i.  ,„ 

ono  ,..,nt   ir-O    f,vt    i„     ,|,i,.l.„.s,«.     ()„t,  r,.,,.    l,av,.    !,..„    di.,..,v,.r..d 
fhmiifrlKiut  a  di-tntifo  of  at  loast  .1.(V¥)  fo^f. 
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S "I    -f.  Ill-   fi:i>"    l.'i  I,   |..iiii.|     III     til'-  iin  .1.   Ip'H     111.'     I. ml. 111. 

I'l  htfl.iiici-ruli',    whii'li     1-    iil«.i\-    ii--.i.'hitfl    «itli    ■■••iiN     ill     ^milli'Tii 

^'iikiiti,  T"  111  -I'Vcrul  i>"iiiij<      Al-ii  .1  •  ..ii--i.|iT.iMi'   niiMiiiit  <>(  i!  m' 

'o.il  hii>  I'l  1 II  fiiiiii  '.  to  till"  iiiirilir  Mt  I.!'  t!i<'  liiwi'r  inil  o(  Sloko  liikf, 
iiTi'l  iIht'-  i-  ••\'r\  li!,.  li'  .....|  tl.ii  ill..  -.   iiii.  rr.Mii  whirli  |i,i-  i-  .I.Tivr-l 

KtW     \,->    lif     I'.. I'll. I 

Mill    HI  I'll-,  I  ' 
Oold-Tellurium  Vein*. 

lif.MHAI,. 

I  ii'lit  ir  liiriiiii  i|ii>u'i/.  vi'iiiH  luui'  I'l  ('11  ilini'oM  ruil  in  Atlin  ili- 

iri'l    111    "lll.\      "II.'     [.rr.lhly    ullll'll     li    -llll;lll«l    III!    tllL'    i'U'*t    uidc    111      I'akll 

.irii.  iil'.ii,  I. "1.1.11  1 1. It.-  111.'  LT.-.il  r  luiml.rr  of  tlu'  vi'iiis  occur  at 
till.'  I'.UKiiiiir  iiiiiii"  wliiTi'  till'  li.  iu  ..I  till' rii'li  ore  ill  tliii  tv|ii'  of  iIi- 
I". -II-  li.iv.  I...II  i"iiiiil.  \'.  ill-  I.''. Ill, lining!  |..i.'l>i'l'.  iif  u.juil  .iri'.  li.i«- 
i'\i-'i'    li.ni'  .il-..  I'.i'ii  .|i-.  ..^ .  T.  .1  ..II  ii'lj.  iii;iii,'  fliiiriH. 


nil.    I.M.IM.I  !t     .M1\I..S. 

(i.ii'i'i'.      Till-    |.i'..|..  i-i.'.    1.   -iiiLii..!   ..ii    il,i>  I'li-i    -i.li.  iif    I'likii 

.irm   iii.m.l     III   lli;l.>   .I'i.ni'   I  i.'M.h   (mIi'    I   I  liny.   .;  I.   iili.i    ,  ,.|i-i    U  ..|  .'lylll 
l'..|llli  rli'il    rlailli-,    Imiii-    i.f    wlli.'ll     iXLll'l      I"     lli''       '.v.ll.T-      ii  I);  ',      ill'' 

i.tl;i-r  r.iiir  ii.li..iiiiiiK  till  -1'  t.i  till'  i.i-i.      riic  LH'iiup  i-  ..win-.l  l.y  lli.- 

X-rlh.  I'll    riirliiri-liip  . 'iiil .1   ■■(  (  .i|.|.iiii   .1.1111'-    A^rx.itiiirr.  -I"!!:. 

I  iiiiiliaiii.    !!.(■.    .\i.'..l,    iiii'l     K.    W'.iu  r.  .'k.i. 

Tin-   l!iiuMi"i'r  iiiiii.'^  \v<  r.'  nr-i   l..''.ii'.l  i.i   1''.''',  iiii'l  :i  j..lnt   -i...  ' 
i'..iii|i.iii.v    u:i-   :'.  riiii-.l,  i>ii"\Mi   :i-  till'   Kiiuiii.  I'l-   Miiiiiiu'  ('....  «li'i  II.  i.| 
I!..'    i.r.'i'.'rn     niilil     I'lin;.      'I'll.,    chiitn-     :ir.'    lli.  ii     l..'li"i.'.|     t.i    liii\.' 
lap-.. I.  ami   \v.  r.    !■..'. it. .I   l.y    I'Muiii    l!r  .uii   ainl   |.  i  vtn.'r-i  w'i.i  iii'l.l  tlif 
I.r..|.i'rty  ..n.'  .Mar,   ulaii    it    «a-  ai'.|i,ir    1   l.\    llii'  i.ri'-itif   ..wiirr-. 

■■  Ti..  I., ...It  .f  111.'  Mim.i.r  ..f  \l;ii'-  ..f  lint  -h  riil.iiiiliui,  far  p.kIi 
M'.ir.  Kintiiin-  Hi.  r.  |>.irt  ot  lli..  iJnM  ('.niiMii"i.>ii.'r  of  \tliii  i|i-tii<t.  in 
wlliill  tllfi.l  Inatli.Ti  i.i  ;riMII  i  .'In  .'lllillif  tlio  iti'Vcloprni'llt,  ftc..  of  tll.» 
V. nil. Ill  ijiaii'lz  .1.111111  111  111.'  .Ii-liiit.  .\-  111.'-.'  i|.-i  ri|ilii..i~  111.'  u'.ii.  i'ill.\ 
M  ly  1)1  i.  I  liny  111'.'  II. .t  r.'f.'n.'.l  ta  in  Hi,  ll-t-  af  ii'I'.t.  ii<  .■-  t'n.a  iiiali-i 
I'.i.'ii   propiTtv. 

-  I,*..l..'i  t-.in,    W.    V.    I  I'ravirif'i.il    ^Ilnl.r.'»I^[:!-t).    1'..pnrt   of   tho   Miiii-t.'i- 

i>i  .Mini'-,  lie,  I'lnn,  |.|i.  :i.ii-Tii.'    iinu,  vv.  <i  '■ii-n  ^i 

liwiilitn.  .1.  f',.  "  h'.'part  an  tlio  Mlin  imtiiii..'  Ii-'ii.t,  Uril i-li  r.,!iiiii - 
lua."  lii'iil.   Siirv.,  r.in..    ,\nii     H.'p..   1S!»n,    V..!.   XIT.   p     t'llt. 

rairiii'-.    r>.    I)..    "C. ma. Iain    »i''lai  luiii  ■  ..tit.iiiiiii:;    uri'-,"      .T.air      Cm 
Mm     In-t..    I'JIi.   PI..  •}[-:">. 


r"J%£*^i 


}  ^  •■ 
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:^i 


4^;^^ 


DIag.  J.      Mtnerat  location*  in   All 


^Mi^rXJM 


.»»!'« 


n^..1 


MMVMi  tturmmt^ 


int  in  AtluiK  mi;ii,  K  Jittrlct,   B.C. 


1  J 


<c  ri 


r^ir 


»  1  I   ■  ^      I.I  4  I  1 


rH».Kf    1.1. 


.r     T:. 


WiiinU     m    4itf„»  M4,:„.„,    .!,,,!,.,    ^„^,    ,„.,,,,.„ 

iti.ii  k„f>  ff.,,,,  -irtPk  i/h.hi.t.  .;m  i.,.,, 

'  -l-iir.     TIf  ♦.UH  f.ittfn  fn,m  .  tt  p!..  \>  , 

•»  -.,   '     r.„^,„,„n,|  v..i„,  .,»,.,  i,**  .,»,  ,f,„.     ,,„,  ...„,j,,  ,,^^  ,^    ,^ 
.f.  .. .    ,  .•  .1- 1....  »M  (M,..r..,|„„.|    ,.,!  I  „    .:,„.,,  .,  .,.  ,..,.^        ,.,,,,  ^  ,^^_^ 
m.,..|t..    .,.i„.r..l  i.  ,.„Mv..  ^..M.  i,.  ..,,,,,.„.  .,,,„  ,,^,,,,,^  ^^  ,^,„^_ 
r..|,-..  „,  »,.||  .,.  .,,,^  ,„,i,,.    ,,„,  ^^^,^,       iiiirri  ifi^. 

V.i.,«   *rT.  tllM.  .,f   .al„vv  ..„|v    f„,   ,»,..(,  „„|,|   ,.,.„,,.„, 

h  I.  !„.(  known  ^t,.,,  n|i{)r.,4,in„in'.  ..  t-..,f  .iv.f,,/,.  (, 
tf'.l.l  il.r  l,rtf-r  v..Uu  rtrnlsin,  l.iit  r.«i.  .,,  (,r  .„ ,  |.,  f, 
"■'■■|i,  r.xitfihtf  fr..n,  ir,,.-,,  i.,  „i„.„f  *|,i  ,^  ,  ,. ,_      |,  " 

■  f   ^nl.^rt.„hl.v    r,.-|,   ,„..   ,„...„f  ,„    ^    n.in.l..  r   ..r    .1,..    ,.  .r 

tliiif  '  n.    ihi-kt •«  ,.(■  ir,.tn  <i  in.li.^  f„  I  f.,  r,  .ir„|  ji 

lino   U..n   in.iitiK    |.r...t»-.t.J   uri.l   ,|..,,  !.,,.. | 

Ihi.  Kf....j.  ,.(■  .|,,in,.  ..  ......I>   «.-.v.,il  i..,  l,.-,h*  .,....>.,|  „„  tu, 

.h.,ro  Mt  i..l>u  „riM.  u,..»  tl,  ,  ,|.r»..r,  ...nn..i..|  1,.,   n.,vi^..,l,i„  «„,.-, 
«nb  lur.l...  ..n  lU...  W  (.,(..  I',,.,  .,n,|  Vuk.,.,  r..,U.>       J  u.  ,.,.,,..„.. 

'•    .till     u.     ilw     ......  r'.Hu,     („,..,.,..  t    ...,^,,    |.,u    ,«„..^...    ,„,„. 

I'f' iiii>iiKt    Kill  tiro. 

«/,  .,/«.... ^/  /,.,r„„<„„.,.       ,(..■    tt.-..i,.u.  ui     !.,r.u..fi,H.,    .,      „„|    .^. 

tl..'    ...iuily    ,.f    .1,.,    |:i,j,h..r    nunc,    af    |.r...|..iin.,...,!b    Ji.r,.  tr. 
Uwf..„».  tiHrU  t.xt,if.-.|  tfr.vwu.  k,.,  ,i„.l.-,,  ,,n.l  .!jU-.  „i   ||„.  t..,i,.Ti 
..•r...,.    hIuiI,    n.Mi.-      lr..„i    l,r.,«.,ul.    .,,..1    ili.riv    Kr.-i„.|.    ,.,   «  „..,"'., 
I  UjU.  in  .■..l.„.r  nml  ..n.  |.ri,l,u(,|y  i„  „  .„n„.]..f9l,li»  exu.nt  ,„r,„.|:,.,„. 
Ml  n,,t..r.-.      11......  i„,l.  h.iu-  i„,n  in»...|..|  t,^   ,UU,^  ,.,•  ,,,i.i  -,i..  .,„.| 

unini..  |.„r|.l,Nrv,  u.,.|  ,,.  ,  „,  ,,|,„.,  *,  |,,|,,..l.  f.,M,.,|.  ,,,.,1  ,  ,H„uk.r«b,,v 
.Ii.i..rt44l,  |,„i  1,.,,..  :.  jvii.  r.il  »erik..  ..(...iii   N    ti.i     \V..  „i„|  .|.,,  ,,,  ,|,',. 

ii..rtl..-ii-t,  'it  iin  ii\.Tii^.    .,iii{!,_.  ,,•■  ,il,..,t  ;i.-,  .     M,„i  ..f  ,i p,.  i,,),,  _ 

.'.•.iir  ...  111.-  .liirW  I..  hliM.-t  l,t>i-U.  ri.i,.l.v.t.-»!,.r..|,  I.hI.tl'..  m.  .mIth. 

'''■""■"'  '''Hir.l. /,n./ /  Ih.-    >•..«..      Two  l.inf...  rtulr.. 

IH.tiri.l  v.'in*  .r  hul..  .•..ii.i.tini^  ..I  .|iiaru  iini  intrr.-;iluti..i  .ui.i 
l.r.  .viat.-il  »l,ul.,  .I.,(...  i.n-l  ,ilt..rc'.|  r-'fk.  ...-.•ur.  f'rr.rii  Hlii,-|,  ...»,  r..i 
v.'iiM  raiiiiiti'.  ni-r-'  "t  th.-m  m  iltiIiWi -^i.-rN  iin.l  -..  iili,-:i,t.TlK 
■  lir.it  LiM"  [ii  a.i.lili.in.  a  iiHnit.ir  ..f  v.^'in-  hav..  l„.,.n  .|i«f„v,.r..  | 
wlii'-li   arc  ti").  a-.   \.-t.  'c. .'.•,.!, I,     li.r,.  aiiv  ....ntr.!!  'j '•'r"-ar.'ii 
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llul>  A  '  Diiife'.  i)  m  iit  loiist  I'lKJ  iVfl  uiil.'  ;it  ii.,  wi.l,-.-.t  p.. nil,  iiii'l 
is  ovtT  ;!W)  feet  ill  leimtli,  but  owing  to  u  "ovcring  of  »upcrtiuial 
niuffrialH  iicitlitT  tlw'  unlirf  li-iiijtli  luir  widlli  of  tin;  voin  mis  a, ,<.,•- 
taini><i.  'I'lic  ina.-w  eniisists  Iutki'Iv  of  (jiiar'z.  liut  a'-io  ODiitairn  a 
liii'tfc  iiroportioii  ot  iiilenuliiti'il  UniuU  of  sliaU'  anil  iilnte.  In  plai-fs. 
lutnils  of  «liali'  1  to  L'  indies  liiirk  :iltiTnHti'  witli  sirint{>T-  of  iiuarl/  "( 
similar  thicknciis.  Al  other  ixiint-  tlie  ro<k  iiM>  Kei'n  nuioii  lirtH^einti'il, 
unci  lilt'  panicles  have  lieen  eeinentoil  totfother  ii  linl.v  with  ijuartz 
iiiul  '  liiit*'.  Tlio  reliiiivo  iiiiiounts  t,(  sii^oii'liiry  ininenil-  uini  oritinal 
rock  vary  greatly,  so  that  In  *onie  placoa  thoru  i"  a  predominance 
of  rock,  and  in  otiiers,  the  vein  con-ists  almost  entirely  of  <piartz 
and  calcite. 

Three  veins.  A  I,  A  :.'.  and  A  :;.  have  heeii  detiiiittly  traceil  in  a 
junction  with  luh  A.  In  adilition.  A  I.  A  .",  and  A  •!  strike  towanl 
the  huh,  and  althoiifjli,  owiiitc  to  superKcial  covering,  tliey  could  uot 
Ipo  followed  to  tho  central  ana,  their  strike  indi<'ate«  that  they  join  it. 
The  strike  and  form  of  the  ipiartz  of  tho  iinrthern  on<l  of  h'lih  A.  also 
indicate  the  presence  of  a  wide  vein  as  indicatwl  by  A  7,  hut  this  is 
Hot  exposed. 


ATI. IX    I)l.-,7|;i«T     '..  c 
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I 


Diao.  4.    Map  ,h„*ing  the  ve,n  outcrops  on  the  Engineer  ..„es  property,  and  „„  ,h,  Ceane,  „oup, 

Atlm  mining  district.  B.C.  j'""i'. 
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I.  I  I.I  I  II.  I  I     \|.     »l    l.\   1   ■!  ,     ,    \\   \|iA 


Hub  I!  U  Mry  ;-iiiiil;ir  in  ii|i|ifiir;mr(j  l<i  hub  A,  cnutiiins  u  larRo 
uiiK.iiiit  111'  iiiti  r<Mliiii-,|  mill  liri-.-.-iulril  «liii;i'  iiml  -lulc,  mul  i^  in 
riiililv  a  iii!ii|i.njnil  vi-in.  It  i-  ,il  liii«f  L'T"  In  I  wi.li.,  us  tlii»  imiili 
U  <\\|Mi.(ii|  til  \icrt.  luit  ncilliir  wull  wiw  fcuiinl.  'I'uwiinl  thi-  t><li.'i-. 
iif  till'  \ciii.  till'  |irii|Mirlii.ii  of  r"<-k  iirniluall.v  iniTi-iisc.'),  ninl  pniliiilily 
iliiiiii-«  III  imriiwi',  priiiliu-in;.'  w.ilU  i.l   an   iiiili'liiiito  rliaractor. 

Tlio  fHllouinjf  tahli'H  jfivt'  tin-  iniiin  <liarai'tpri-'tii''<  of  all  llio 
vein-    I'Xi'i'pt    till'    two    liiiln    wliii'li    Iiavr   .iiwl    lii'i'ti    (lo*critn'cl. 


Villi         -itiik.  .  III).  'I  liickii.— , 


l>i-t,iliri' 
trill  III 


III  M.iltk- 


\    i.»   \v    Mr  til  N    K    (i  I..  Ill  III  I     :UHI       I.,  t      <  iiiiM-i- iii.iihK  1.1  iiM^ul/ 


A'.'  IN,  T"'  \V        ,\|i|ialillll\    ■Jll  t.i  nil  I.I  I     IIKI         l..t        I  ■.i|i-|.t-  li(;illiU   III  .|i|.ltl/ 

I  )     l|i;ill\    w-r 

I  Ileal. 


a:;       .   N,    Is    \V     \.ail>        .1       \\i.|.iK.    Ill    Xiil        l.il        r..uai.|  -..utluin  .n.l  .m.l 
n..il.  :liif..i.  iniii     ilii'     "li.iri-,     iln- 

v.  ill  -pltt-  nil  int..  ^I'v 
i-ral    Mills    li  iiu-liis  til 
2      flit   111     ihiikli.H*. 
\"»ili  iiiiliiilf^i'i'li^iiiii 
I  al.|.-  llit.-reilal.'clsliali'. 

Ill  (ilat'i  H    up  t'l  -II  |..'i  . 
•  f   lis   >,  luiii..  ;  till-  11- 

lll.llllii'  I        iif        \.  Ill        IS 

tiiuliilv  i|iiai't/ 

.\  I        \.  :ur\v.  rii°t..  sii't"-.'  !■•  :;   i.n.  I'.vi  i,..t.        r,.ii.i,t.  mamh  ..f  .lu.in/. 


.\  ."i .  , .  .\.  1.4   \V.  .Ml   t..  N   K.-.'tiil cl..- :)i"i  f. .  r.         ('..iisi-t- iiiaiiilv  ..f  .lu.iii/. 


.\  •; 


\.  <;r  w  7 '.  I..  ,sii 
i  N  I : 


.  1  I.. -'11  I.  .1      -l»i        f..l        Wh.i.'   thill,  \.  Ill  ...iiM-t. 
iiiainU   ill  .|iiart/,    l.ut 

III  tllil-kl-st  |N.|tl..|l' 

iiK'iti'i.'*  ii|.  til  ;*ii  |.,c, 

..I  lull  ri-alal..-il  -hall- 
lav  ■  1-.  \'iin  ti.  a  1-..I1 
.■nl.-ral.l.-     »-\tiiit      li.i. 

(•■.Ilt'i.rilUll'Il't..U'.lil||i^; 

plaiii'-    i.f      tt.Miiath.il, 
anil  S.1  ilitr.is  fr..iii  tin- 

lli:lj'int\-    I.f    till'    v.ilis. 


Ai\  IS    l>IMI;il,l,    n.  r. 


Tl) 


II  I.    .     N    JK   W 


I'.  Z  S.     Tl"     K.       \  .rli,,,!        |,,  I,,  ij,,.,      ,,,  ,,.., 


■"  '•"     •"'■•'  '■..n.,1,1-    ,11.  I...III   I   ,.    ,.r 

I''    I'  •       ■  r     l.f.  ,,i»i,,| 

'  •  "■  ■'■  iilv  III  .(■,.,rt/. 


I'.. I         \.  f.l    W 


.'I   I  <    t  I'  >  t     |(iii  t..  t 


'  ■.ri.,.t.  I,,,  riK    .(.,  Mit/ 


V     L-  .  .Ill    1  -I  -   Ml.    ir:' 


N   K 


r.'il  111  liio^t 
i  |.l„r.,. 


'  -  -'"'        !■  '  '       <  ■■h-i-l-  rii-Miilv  Ml  .iii;iit/,. 


X,..:(.    N.  :;s»\v   A,,|.,MV.  7(.  i,,,i„„„i,...  ,:„     „.,:     ,- ,.,. „,,.,,,   ,^ 

I  |.l,H.-4i., 

«  in.  h... 


:iri.|     |..r-i.i.     tliiMiit'l. 


N'..   4.    \.     I-'   K    Ni    1,1  S   K    ULiiliiiii,,,.  .■rf)|.-.-t 


<  '.•ri-i-t-  iLiitih  ..I  ,|ii  ,11/. 


>■■■"'.    \.   2r   i:.  N.;irK  w,ii   i;t.,||ii .,  IMM.  .t 


<  'I'h-i-tH  II  ■iinl\  ..t  '|M,u  (/. 

■|'t|.uiL'l|l    I.V    ..«ll.  1-   III 

.iml  i.ic.liat'lv  I-.  III. 
^..iiilnv,  ,1  ,M,  n.j..ii  I.I 
I'lll  X". '.'.  iiiil  li.l»i.  II 
Um'  Ujo-I  -..'iii.M,  -i.  ,11 
know  II  |ii.rii..ji  i.t  \,,  o 
.lli'l  tiirlli-:il'  ^1  '  vj.i,..  ,{ 
I'.llt  ■■(  N..  :,  I-  :,  ,|,. 
Mil..'  Ill  MV,  ,  IlKI  I,,.,. 
-iilll.-  •■..I,:  |,|...i,   ,,.i|, 

■  ••■it.un  :    li'.\i,i.-i.    III,. 

■Illi».  ntnl.i  -,   .III. I  i'n.,1' 
;<il.-l      ..I       li.r     ,,il,,,.|,. 

-ir,  >iiiiiiai. 


\i..  (!.    \,  Jl    W    7"     I..    ■<   K.  ili.il^iii,  l„..-,iir.,.t. 


<  'iii-i-t-  111 


iK   "I  .|i,.ii|z 


Nil.  7.    \.  2()  \V,  .\,,„h  i.iti   it..ir.ii,  i,.-,;.it..! .. 

a|i|ir,i\i        c.il. 
lii.it.lv. 


•'"ii-i-l-  li.;ill,!v  n{  ...li.  It,. 
.inili|iiart/  :  tii...  ,ii.  i>.. 

IT.  .l*.llilli.ilili|(. 
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aliil.lli.il  AI.    »l  liVKVj    (AN'.IU 


No.  H,     N.  13   W    M»  t<>  S.W.  1"  1.1  l.'i  f.'.t.  .HI"  f..  t. 


hrf.4  <  littt^l  vi-iii  rniii|" 

.%nt\  i-i>ii).Min>itt'<l 
ti'*ii.4  .f  ..hitli-  'Mi't  - 
ri'ln*'llti  il  Ung*t)f  I  ct 
ly  li\  iiuurl/  luiil  iiU 
*.iiii'-  tAt*-nt  liv  t  iili 
TIm'    iip.iNirttuti    "f 

^ttllbflll'     lltllM'tllU     til 

vfiii     vatit"<    lr>»iii 
Hil.ly  JS  |..i-.    ,.r  HO 

til  \f^n  thftll  .'lO  p. I 


...,l 

irl 
.)  I.. 
■Itl'. 

II... 

It..' 

I"'" 
|..C. 


N..^ 


\|i|tiirfnt 
Iv  N.Vi" 
\V, 


f.-it    I. --I  tf.  t. 


Striki'    ii><lukti'>    tti^il    It 

Jn||l.<      lll|l|      It,      uhlL-h     II 

iiiut'h  ii-t4«'iiilil<'.<  III  I'tmi 
oct'T.  IviiiK  a  typKiil 
tirttH-iatfnl  vt-in. 


N.p   10.  N.  t;   W. 


,\('l»r')\iin,i-  7.'>  f*'«t  . 
tflv  t  (i-«t. 


(*(in.*iNti>  hiainly  <>(  ipuirt/ 
aii'l  varyiiiff  iiiiiiiiii)t.<  lit 
iitt*'ri-iLlatt-ir  ..Iiiili-  .iii'l 
uitiTtHl  nttk. 


All  ln'iirings  in  tliiM  ri'i"'!'.  iihIohi  fitluTwi'M'  iin'Titioiud.  iirt-  iiuix- 
iiclic.      Tbi<  niiiKni-tn    mrintinu   m  tliio  ili-lrict   is  ulj<nit  33''K. 

Miiterati:itliun  uf  lln  \'iiii.\.  -I'lii'  puiiKnu  aiid  ore  iiiineraU 
of  lli(>sc  \i-iii-  (.■iiii>lsl  iiiailil.v  lit'  (luait/.  calritt.',  iiat.vi  gi'l'l.  "iir  or 
Miiiri'  tflluriile  niiiicruls,  loritc,  limonite,  an<l  native  uiitimuiiy. 
i'ln'  majority  ot  tlio  narrower  vi'iiiji  are  loiuiiostd  uinn'sl  cnlirolv 
of  (|uurtz  witii  rt'liitivL'Iy  small  aiiiouiit^  of  falcito;  huwfvt'r,  as 
mentioned  ubme.  the  ti-,-ure-Hliiiit{  of  No.  7  vein  eon^i:it.i  predoini- 
iiali'iy  of  <-al.ili'.  A  iimiiber  of  th<i  veins,  parti. -ilarly  tlie  iiiilis  an  I 
wM.T  \oin.«,  .•oiitaiii  in  ad'lili.in  to  tlie-e  two  uaiinne  mineral.'',  Miia-li 
intir'alateij  ami  l.reeeiate.l  >liale  ami  relat'il  liiateriiils.  and  also  a 
(.Mi.iii-li  I'lilnritie  mineral  wliieli  appear."  to  result  frotn  the  alter- 
atioii    of    till'    uall-roeks. 

The  ipi.irtz  is  ehaiaeteri-tieally  w.'ll  erystalli/e.l,  and  lollR  delicate 
pri-rii-  .ire  v.-ry  eoiiinioii ;  tln-e  o.-.nir  in  parallel  hands  with  tin' 
ianiiliar  eomh-struetures,  or  radiate  fr.nn  s.iiih'  eenfrnl  particle  or 
nia>s  of  rock  or  or<\  In  the  inler-erj-stal  spaces,  that  thus  result,  the 
111.  tallic  minerals  liavi'  Uirgi'ly  h.'en  deix-i-ited.  Dense,  nias-ive  ipinrtz 
oe.iirs  in  places,  mainly  in  th<'  lanrer  veins,  hut  even  there,  v  ,;;- 
lined   with    quartz   crystal-    an-   of   fre<|uent   oc.nirron.'e.     Tn    many 
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AII.I.N    Ijl.-iilut.  i  ,    II.  t. 

■il«<M     tllll     W;|1U    ,.l'     til,.     V.:ri,,.U     .,,,   ,11     ,    ,        . 

«..l...l,.i,...r,v„,.K  '"" "■'-''-' 

,^:".'"' ^:''' '- " ' •- " ..n.,.,.,1 i„. 

.■m,l   H   „.    ,,la,...,   ,,,,.„. ilulU    .li.,ril.„t...|    ,l,r.„„.i,    ,„„,,,,.   „^     ,_     / 

■VT'""'";",'""*^"' ^"' -  "i'i..h  .r,..i,.„iu  ;„..;: 

""".' •'    ■'   ''■'"    ■ '■■!'    —      A ,a„,l    «,.i,    ,l„.    ...M     .,.. 

••"■"^' ''    '""""■■   ^""1    irHI-rl.-t    ,.n-M,„h,.    i„n,„  „,    ,,   ,,,,      ^    ,: 

"■"'■-'"  •!"•  i—...a  iM ,  .lu.K, ,..  „„,„;' ■ 

'';''''^' ;''>'"i— ••■  A,...  „,..,., ,„„■  n,.,u,.  .„„;,„:„;  z. 

''"'■'•  '"""""•■•  a!v,  ur  in  „„„,.  „f  ,|.,.  ^„i,„ 

""■''"""•'■"'"""'•--■" -'^f-i    i-:..«. •    M,.,,..   ,„„.,„„„ 

"";';'■ -l   "",n,.l   ,,1„„„   :;.H,  f.„,   l.n.   „•..„,, I,,,...,,,.  ..,,',:, 

""'  ''■''  -^^ '""  '"■"■■'■'  ■■'■  i"t".---i.>.  tin.  ,,„.,,. i„„h, ,; 1 

-■-•.uv.-,n   A.    .,., 1, 1,,1  „,,,,,,,,,,,,,.  i.,r«,., I.,,,,,,,:, i ,   ,„„ 

-t   ot   .InU,    .,,,1    ....„.,.,„ ,,,   ,,,,..„    , ,,_,_   , ,      ,j_^^ 

<-""l'."0    -...   -.u.ka-lMM   al....,    :;..,..,,, I..   ,,„„   „,,.    ,^    ,     ,_,;„,„; 

'"""   "'"•■•'■   "  ' '-   •■•   'I-  -l-vul   T„k„   .nu;   ,l„.v  all,  -',,,1     . 

c..M.lMrli,a.„t  shall  ll.at  ua,  inl,n.l..,l  t„  ,;,,,  ,,,„,  a  1.  j,,.,  1„„.|  ..'i 
ll.f  ).r,«.m  >Mill;  llus  -l,al,  u.,~  t>ll,.,|  u„h  u.,.,.,-  .vl,..„  .-„'„, IK 
-1.0  «r....r.  but  „  -ai.l  ,„  U,  al.,u,t  7..  ,,.,.t  ,|,.,,..  )„  „d,li,i.,„,  ,  ,,„. 
Miial,  Mirl.i,'..  ,iiiiint..->  "vr,.  i,ia.|,.  i.v   il,,,  (  ,„„|.,,i,:, , 

Tim  XortluTU  I'nrtMcrship  ,|..,.|.,.,„-,1  the  JM  i„„t  ,h„ft  „„,,.;„  ^^  ^_ 
l.ut  Iki.I  t...-,.a-,'  ..|.rali.,i,»  uiilil  u  n,!,,- ..i,  ;„.,,,i,,,i  ,,|  i.,.,  „i,i,-i,  u  ,,.„' 
Tu„   lm,n,.U   uvr..  .■„.„M,..n....,l   „„    ;,,„.    X,,   ;,  „„,    y,,    -   ,„„„',,„. 

wators  clu,.,  an,|   «..r,.  ,lriv,.„  al ,    l„  ,,,.,;    a   ,.,„m.|  wa.  sturU-d 

on   v,_.in   \„.    1    (Diair.  4).  ar„l  was  run   al i   r.u   t.-t.      V,-!,,    ,\,,     | 

h,^  l„.,.n  !„ll„«v,l  alMi„-t  .'omi  liui.,.„ly  |',,r  .Iim.  r,vt  l,v  tr.'U.hi,,..  iv',,.i 
r,  inch....  t„  .;  fc.et  ,1.......     A  tr,.n,.|,  1  t„  7  (..;  ,1,.,,,,  |,a.  aUo  l„vn  ,l„  ■' 

i.l,.nK  tlu'  ,-.„UTn,,  „f  v,.i.,   \„.  J  f,,r  al f  jnu  iV..t,     |„  a,Miti,.ri    a 

few  shallow  trcuflu.s  aii,i  ,,,K.n-,M,ts  hav,.  1„.,.„  iria,|,.  i„  1,„|,  A  an-l 
huh  n.  an.l  on  voino  A.".,  A  <!,  Bn,  N,,.  ,-,.  v  ,.  4,  Xo.  1!,  an.l  X,i  S 
Thi.    PonstitMtos    ,,ra.-ti..ally    all    ,l„.    ,|,.,  ,.|„|„„„„r     u„rV   fl,.,"t  '  ha,' 

h.'oii    so    far   iH>rtorn,o,i    ,,„    th,>    Knu'lt r    niin.-s    ,,^.,,H.rt^.     Dnrin- 

the  past  srn=,.n  the  work  porf„m,o.l  hy  ,!,..  Xorthrn,  l>artnor=hip  was 
praoti,,,IIy  all  .h.no  .„,   tl„.  *  ,rfa,-  u  ilh  lh,>  ohj-.-r  of  ,|,.t, .,-,., i„l„«-  a, 
far  as  possiJ.Ic  tho  niiml,.T  .^f  wins  and  tlio  porti.ms  of  th-m  that  o,,n- 
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liiiii  nTf  iniiiH <li.ili'K  imiiliilili'  lor  iiiilliii;!      Tl)i«  «iirfm'i>  |ir'i-|>rifiiij 

Ifllil  ilf'Vl-li'plll    III    »ll>  r,irrtllll\.   .lltlli'iitlll   lli'>'i'»iirilv   nlliwlv  l'<lll>llli'li  <l, 

iiml    liii-    until    »>i.\     •iiH«tmlor\     ri'^nlt*. 

A  .''■(iiiii|i  ■lo.iiii    llriiilr.v   mill.  (Ill ii>triirti<iit  of  wlii<'li   wit 

I  oiiiiiii  ■!•  I'll  -rM  ml  viiir-  HUH.  Wii"  '  niiiiili  Ir.j  liirl.v  in  llir  •iii"iiii  iiii'l 
vtiii  III  iii'iriiliiiii  iliiriiiu  I'lii'i  "t  til''  ■iiiiirinr. 

I'tt/ili'A.  -  Krw  iMMiiv  •  li.Hr  liiiii  Ml. nil-  li>  llir  .\i.rlliiril  I'liltiuT- 
-lii|i  "t  llii'  ••ri-  I'll  till  ir  |irM|Hrl>  ;  in-liml.  ilii  ■.«iiir-  lunr  ili'in  inlr.l 
iillim-l  iiilifil.v  t'lr  ^iiiihilhi'  ill  i|i'm|ip|>iiii  III  iiih.ii  ihr  i>ri'-iiMi  .>r 
;ili-i'l|i'i.'   n|'   \i<iMr   Ulilil.    with    till'    n-'llll    llllll    llu   ri'lillliU-  r-tilllillr   r.ili 

\<i!  tiiriiii^l  ii*  I"  till'  |>rntiiil>li'  iiiiioiiiii  lit'  iiiiM  tliiit  till'  llllll-  iiii'l 
larger  \i'iii-  luiitiiiii  Miiiiili'  •l|>l■<•k^  o|'  imtlvi'  uolil,  Ihiwcvit,  hi' 
1(1  lie  -nil  ill  illl  lllr  liir«ir  ili'|i(>->il«,  itllil  tlir  li'»  IMXII.V-  tllilt  ll.lM' 
I  rill  III, nil'  uiivi'  ri't  ll-  MiiuiiiK  ill  iii""f  iiiM-,  Iriiiii  triK'''!*  Ii«  nl'iml 
Illl  ijiilliir-  |nT  lull  \'.rv  rirli  i>ii'  miiir-  in  iiip<ki't>  iir  -IhmiIs  m 
.1  niiiiiln'r  lit  iiiirrnttcr  M'iii-.  tin-  Ixr^t  lirinu  nlitiiiiu'il  frmii  vfiim  No. 
I,  No.  l'.  Nil  .',  .Nil.  7.  ;iii<l  A  t;  in  ^iililitimi.  n  iiiiiiilx'r  ot  ^lU'kii  of 
u.mhI  lllr  «iri'  lukfii  trMiii  Nn.  :l.  Nh.  •>.  A  .'i,  mi'l  .\  •>. 

Tht'  iHM'kci-  ii|i|MMr  III  iHiiir  iiui-tly  iit  imints  whcro  tlie  vfins 
HP'  iiitiTM'i'tiiil  li.v  iTov--»i.»Mirr- :  tlic.v  iiI-h  viir.v  riiii«iiliTiil>l>  in  -i/  . 
<iiiiit>  holiliiiK  only  a  |Hirtioii  ot  ii  naik  »liili'  otliiTH  ciuittiiti  M'vrrul 
-lick-  Til'-  KiiMtir  part  of  lliii  iMnkct  oro  lia.i  a  value  of  froiii+1  loi^'i 
per  |)oiiiiil.  Tile  oiil.v  iioily  of  riell  ore  of  '^iltfieieiit  -izo  to  lie  leriiieil 
a  -lioiit.  that  luH  -<>  fur  )»' 'ii  exploreii,  in  in  vein  No.  1  ;  thin  ha-  an 
averiijre  thickiie-^  of  from  I  to  J  fei-t.  i-  at  h'liit  l'O  to  :!0  feet  in 
length,  mea-ureil  alonu  the  -Iriki'  of  the  vein,  ami  has  iM'en  followiii 
(iowiiwanls  I'or  :!<l  fii-t  wiiliout  any  appiiri'iit  ilepri^eiation  in 
valiiie».  Tliit  -hoot  initiht  po>«ilil.v  hetler  he  ile-erihed  fli*  ii  portion 
of  the  vein  in  whrh  pocket-  are  more  eoiitinoii  thnii  i-  ii^iial,  Inn 
prnetieftll.v  all  the  material  -o  far  ohtiiiiieil  frojn  it  has  Ih'^mi  pa.vore. 

The  tir-t  "><H|  poumi-  of  t-eleetiil  ore  that  was  liiilleil  iliirinj  'hi- 
pa-t  season  yiehled  I'O  poumls  •'>  ounces  (Troy)  of  jfolil  nnd  the  next 
l.i>iHJ  ponml-^  Rnve  :iO  ixiuiuls  S  ounces  ( .\voir<lupois)  ;  iu  addition, 
the  tailinjfs  in  each  ca-e  are  eiainieil  to  contain  ap|)ro.\imatelv  :lil 
))<>r  Pent  to  40|>«'rceiit  of  iheorinimil  irold  content,  hnt  this  wa<  not 
verified.  The  ore  taken  from  the  varion-  pi'i.spn'tiiitf  treiiehe-..  ..pen- 
cut*,  -hart  tiuiinels,  ete..  ihirinir  tlw>  sea-on  up  to  Septeinh»!r  1,  wn- 
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Oriiini  of  III''  r.i/i.«. -Hcl'iiri-  \\u-  iiiatiiinl-i  i(iiii|Mi-<iii(f  vi-in-i  cnii 
|p(i  (li'iw.siti'il,  -.pacH  must  Imvolioiii  l'i>rm<^"l  (•'■iiiitnin  tin  rii;  «  iio-^ililf 
I'Xit'ptiiiii  III  tliii  Kliili'iiii'iif.  Ihiwcvor,  cxi-it*  in  llic>  I'lisc  of  veim 
IirMiliioral  liy  iii('tn>(itmiti<'  ri'|'lu''i'iinfit,  wlicn-  tlio  -oltitiim  of  the  ori- 
irliiiil  iiKitcri  il  iii'l  ilii'  dii'ip-iii.'ii  ,.|'  ilic  -ri'i.iiiliiry  vein  iinittrr  :iiv 
ih.iiiilii  1,1  ..inir  >itiiiiltalii'oH-ly.  In  ili-i'ii--iM'^  tin'  orijriii  uf  tlii; 
t'olil-li'lliiriiiiii  \i\u-  lit.  tlh'  l''in;ih.i  I-  iiiinr-.'  tlh  li--iiri'-  (ir  vi'iii- 
rniit;iiiiiiivr  I'livilii'-  will  111-  lir-t  inii^iili  n'll  iuiii  tin'  lis-iirc-tilliiius  or 
vi'ins  will  111'  irt'iitiil  liiliT. 

'liic  !•  i— -iirr-.- -I'lu'  iniiJDi  il,\  111  lln'  li.--:.iiri -,  at  li'ii^t,  liuvi'  •.unit- 
uliiit  ^li^lu•ll>illt■||  Willis,  shiiwiiii;  iliiit  fiinltitig  hiis  (icc'urrtxl,  tliuuij;li, 

an  ati  cxaiiiiliiitiuli  <<\    lliu  lu'iitlnl  wall-i ks  ^luiw.-.,  ,hi'  (lis|ilari'iiii'nt* 

all'  ^ii'iKTally  slifilit.  aii'l  nllrii  li>s  tliaii  mic  iVn';.  In  iinl,v  a  li-'W 
plari'-  liun  'iillii-ii  nt  .itriiiiiiiit;  .unl  iliviluiiiiiuiil  work  bcfii  duuo  tu 
lualilo  till'  riilativi'  numiui'iit  of  thu  walls  to  bu  acciiratoly  liKimuriil, 
liiit  ill  iii'iii'  111  till'  raif!.  wlii'iv  tliis  wii-  iiDS-ibks  diil  tlio  iHsplace- 
iiiiiit  aiipcar  in  In.'  iiiori'  tliaii  11)  Icet. 

l'i-ai'iii-,ills  the  i.iil,\  iillii-r  i-liarai'tiri>lii>  llii'.--i'  hsniiri'S  por-sc-s 
llial  .ipiniir  III  :i--i-l  in  ill'  iiivc-liKatii.i  'il  tlicir  uriK'Wi.  »ru  tlu'ir 
■  lip-  mill  siiiki-.  Till'  (lip-  all'  all  liiirliiy  iiii'liiii'il  ainl  wlicre  nut 
ciiiiiriilinu  Willi.  ..!•  liitiiiiti'ly  iiilliifiiriil  liv  tlial  ol'  tli  ..iilaininR 
link-,  an-  iiiariy  v  rtiral.  'I'lii'  -trilic-  arr  llu'  imi-t  [i-iiiliar  ami 
iliararlrri-lii'  tVatiii'i'^  ..I    tln'  ti—iirc-,   in   that   tlicy   railiate  imtwariU 

111    varinii-    ilii lii'ii-     lii'iii    I'lTtaiii    rciitral    arc."',    or    IiiiIih,      I'lie 

b.-ililliiiK    plain'-    "{    llii laiiiiiis;    nii'ks    liavr    naturally    (rroatly 

iiitliii'iii'iil  till'  -IriKi-,  till'  KH'alir  n  iiiKcr  uf  wliii'h  are  northwesterly 
a-  till'  iirivailiiiii-  ,-lriki'  nf  ill-  I'untaiiiiii'.;  furmalinn  is  N.  '>0^  \V. 
ilowi-v.-r.  11  trlniu'o  al  Viit.  J  will  shou  thai  tho  ti->ure3  have  a  onn- 
-iilorabie  raiisrc  in  -trik.-,  aiiil  the  nia|i  of  tin-  v  ins  at  the  Fingineer 
mines  (Kiafi.  4)  nhnws  the  niajnrity  of  the  tis-ures  railiating  from  two 
eeiitral  liiilis.  Kurlher  iiivcslifiations  anil  lievelopmoiit  work  iiuiv 
show  that   the  reniaiiiiiiir  fissures  also  join  some  central  quart/,  area. 

.\  few  of  the  Veins,  as  No.  .\  1.  have  been  ili-positeil  to  a  greater 
or  less  extent  aloii;;  the  liediliiifi  planes  of  the  eni-losinur  ehistie 
roeks.  anil  in  these  eases  the  simees  between  the  strata  have  been 
siiHieieiit  to  alow  the  veiii-^  to  ('.iinmenee  forminp. 


'This  (ti.('n.isioii    applu-   nlso  to     tlii>   .^olil  S'llurimu    vpiii-   nn     tlu'   .nl- 
jiiiiiina  (ili'iuipr  and  Kirttanii  groups. 


.    1    _  (I*.',.. 


HK.LI  XSa-J  kjrj 
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'I  lif  I'.iriT.  ..[H  iiiliM'  ill  ill,.  iMriir>  ,r  i-t  tl.nt  i',.ii,iti.,n.y  |.r.,l • 

fis-iirliiK  iin-  111.,,,.  i,<  tor>i..i,.  i.  i,,i,.i,,  n,„|  r,,i„i,r..,M.,„.  all  im.n.  .t 
h^*  iiiil.'d  l,v  jrnnitv  |),i  l.,-...'  I,;,.  ,|.  r.in|i-!ri,i..|  .•M...rimrntiilK . 
tlinl  uli.i„.vcr  tnr-i.. 111,1  |,,r, ...  ;,r,.  .tr.'.tisp.  tw,,  -v.f-in^  ,  f  friM'turiiiir 


Fi.j.  2.    Di,i(|rjm  .•„»mi|  the  stnkeb  ul  the  vmns  jl  the  En.jineer  nines 
Atlin  mimny  district,  B.C. 


ti  11(1   to  lie   |)rii' 
iiiul  Van   lli.-ii 


i.i-(l.    inMrly    lit    fi^lit    :iiiKl>-.-i    to   cui-li   ollnf.    I3nls.r- 
liiiM'  ii:?n  >lio\vii   tluit   roinprc.-isivi'  forces  upiTiitive 
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Daiibre<5,    A.,    "  Ktuilo-    Syiitlu'ti(|HP,  <!.'   Ot'ulcui,.    Kxix'TiiriciituI: 


pp. 


'Hi'cliiT.  Cii'o.  r.,  "  riiiiti'  licinmsioniciiis  i.^traii!<.  flii« .  ami  rii|itiiri' 
of  loiK-.  '  (■(■(il.  S<)c.  of  -Viiior..   Hull..   Vol.   U  .  ]M1,J,  p,,.   ]3-;'(). 

'  Viin  lli^i',  C.  A.,  "  I'liiK  iplcs  ot  I'n-t  ■.iniliniui  North  Anicriciii  <i,-n- 
Io):y,  Si.vtemitli  Ann.   INp..   I't.   I,   T.S.  Occl,   Siirv.,  pp.  6.'t:l-(W:;. 
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in  III!  Bpproxiimiii'l.v  iiiiiiiKtfn iis  «tiil)^tiiiiii«.  nl-n.  (tivo  ri>«<«  iiornuilly 

to  twci  s.'ts  of  ♦ii»«iin'*;  tlip>M'  (ii-i'iir  iit  hIuhii  J,'.'  tn  th«-  ilirwti.m  .>{ 
IIm'  iipiilicd  f.irci.  niul.  tlRm-foru.  at  iiU.  t  !»<»' tncacli  .ith«T.  T-'IhIum  il 
f(,rw  ti-iid  always  tn  priKlii.c  ,i  ninul,.  «.f  ol  purullfl  K^i*iir.-. 
Fi^siiri".  foriiiiiJif  in  tlu'  I.uI«tki>  l.itl,  nt  ,.r  in  tlif  vioitiit.v  of  tin- 
KntriiicT  tniiu'-.  w..iil,l  li,'  jrreiitl.v  inHiicrir-oil  bv  tlif  !>f<liliiiK  plaii.M, 
l>iit  Mill,  pvin  (akinir  tlio..  into  am.imt,  imnr  •<<  tlio  force-,  al.ov." 
fiiiiiinTiifixl  MPom  to  nt  all  adpipiatoly  accniint  for  ttvi>»«'  nulinlini; 
onriiiitiiiniiiK  H-suri-',  s,,  „   <p,^.i„|  fxiilainition   i-.  rtMiuirci. 

If  i*  I'viiU'iit  timt  if  thoic  riK'k-  wtTo  sui)jfctc<l  to  an  upward 
pn— T'  from  In-low,  and  this  force  wen-  conci-ntrHtt'd  larKely  at 
•  rrtain  points,  that  there  woidd  l>e  a  teiideney  for  fissure-  to  he 
*'"■ 1  radiating  from  fhe-e  points;  hut  as  the  resisfinjr  -tren(tth  o! 


Fig,  3.    Diagram  jho«inj  tha  dips  of  tha  vams  at  tha  Enainaer  mines,  Atlin  mmimj  ilistntt.  B..C. 

tlie-e  heds  is  imieli  le,s  ujoni;  t'leir  strike  than  at  rijrhf  nnnl.'s  tn  thi- 
direction,  tlure  wiiu'd  lie  a  -tronir  tendency  for  the  fissures  to  have 
northerly  strikes.  Thi-  is  what  i-  seen  at  the  RnRineer  mine~.  and 
the  fissures  tliore  were  apparentl>  fornieil  hy  such  localizfsl,  upward- 
prO"inK  forces.  Only  two  prohalile  cause-  sufrnest  themselves  to 
aceoUMt   for  -iiK'h   phenomena. 

The  KiiBilU'er  mines  are  situated  near  the  eastern  edpe  of  the 
Rreat  Const  Ranpre  (rranitic  hatholith  and  dykes  of  related  pranife- 
porphyry  luive  invade<l  the  formation  tln're.  It  i-  also  iiuite  pro 
bnhle  that  the  formation  nt  thesi' mines  is  imdiTlain  by  (jreat  niassf  s 
of  this  jiranifie  material;  if  this  is  so.  it  is  possii)le  that  this 
intrusive     .,  dy    may   have   e.xi-rted    the    upward    pressure   required    to 


iVB:.«rr-.'- 
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toriii  111..  «...ir.-  iiii.l.r  .•,.ii,i.|..niii..ii      (In   tliv  ..th.-r  liuii.l   -irl.  mi 
uilpi.-ivc  mil*,  if  .MTtiiiK  nil   ii|iMiiril  pn—tin    w..ii|,l   pr  .l.iil.l     .1..  -.. 
lint  lit  II  »4r>-  liiiiiti'il  iiiiinlxr  of  |«.iii|,  .-in-li  i.iilv  ,i  few   f,Mi    m    lin 
iiirliT,  but  over  cdii-iiliTiil'li'  iircii-  nr  uUititt  >'irtiuti  lim-. 

All  iiltcriiiilivi-  <-Mi|iiiiiitinM   f,,r  tin-  uri«iii  nf  rli.-  fi^itiin-  ami  nm 
wliicli  sc».|ii<   ni.iri'   |.ri>liiililr   Hill    iimw    i.i'  ^'ivni.     Aiii.riiini'   i,.   tlii- 
llicdry.  till-  iio-itinn"  imw  .K'iii|iic.|  l,%   tli,.  jml,,  «,.[■,■  uriKiuallv  wi  mU 
pliii'i',  ill  the  fi>niiiitii<ii  ttliic'li  tlnw  iM.niiic  ri'ii<lll.v  frm  tiirt^l :  iiinl  ..t 
tli'--c  |Miiiitj<  lh4>  rniiiiTiili/iiDJ'  solution-   tlicn^fnir  fcniii,!  .hhv   him    — 
mimI  riiiiiiiioni-ol  ilciNi-iliiitf  tlii'ir  n'l'irtz  nnil  •.tluT  ili>«iilviMl  inat.'riiil-. 
It  I1114  l»<«Mi  hIhiwi)  Iiv   Itiikt-r  mill   Dnv  '   thiit   llir  inrr,-  <\i.rti'.|  li\    a 
rry-ml  wliilr  fi.ririiiB,  !■*  pqiiiil  tn  ihaf  rpiiiiirril  ».i  .tii-Ii  it  wlicn  foti- 
M'li'latisl.  mill   tiint   iiiniiy   fii'iiriv  hiivc   Utii   nui-idiraMy   ultfri'l  l.\ 
the  (frowinif  fupi^-  ..f  iiiiinTiiU  l.i'iiiir  licixi-iti^l  in  ihiMii.     A.-,  i.riliii jU 
us  iiii.rf  mill  mori'  niiiirtz  wii»  ili'|i...itc.|  hihI  rimtiiiiu'il  »..  r-:y<t,illi/, 
witliin  th<>«'  small  fruffiirfil  arras,  a  cn'iit  ami  iiicrf-a-int'  pri'ssiirf 
Hdiilil  III'  iKiTt.il,  wliii'h  wi.iilil  MHtiiraIl\    liiii!  r.liif  in  -it.  .,t   rjili:il 
iiff  fractuns  ^iirli  as  h.ivi'  Ircii  pnnliiii  il  at  llic  KiiL'iiii>-r  iiiini>.  Tlii- 
fhi'i,r>-  is  fiirtbiT  strniiilluiifcl  j.y  tin-  fact  tliaf  tlir  smallir  vein-  ••<,ii 
si-l    aliiKisf    iiitiri'ly    ..f   iniartz    ami    rrliiftil    vriii-matt'riaN.    Ipiil    lIu' 
luilis  ami  Inrpn'r  vfiii-,  isintnin  a  ^rn-at  nmnunt  of  hr.niatiMl  mul  int   r 
ouliiti'il  rork  imlii-iitiiit'  ili'>  frialili'  nati  ri-  of  tin-  rinks  rlnTc  ami  tli  ■ 
probiibilify  of  its  U-iufs  imii'li  friictiiri'il  mul  liroki'ii  l.iforo  tlir  dipo-i 

tioii   of  till'  iiuart/   wliirh  consoip  ii'iifly  formcil   aro'iiiil   ati'l  tift» n 

till'  fraitmiiits.  Tlio  wiiltlis  of  tin-  hiilis  nro  tlms  iirolmlily  larirolv 
oomlitionoil  liy  that  of  tlio  frialilr  zone  of  rorks  which  had  probably 
been  lireccintcil  by  tlic  rc^rioiial  force-  that  causcil  the  foMiiiL'  aii<l 
li'tinu  iif  thp  formation. 

It  is  also  probablo  that  the  forcp  oxcrtpil  by  the  jfrowtli  of  the 
Miinrtz,  has  l»»'n  an  important  factor  in  t\\»'  formation  of  a'l  tin- 
tis>iircs,  as  once  a  small  oiwninjr  was  proiliieeil  sutfieieni  for  iiiiarl/- 
loniaiiiinu  -olutions  to  enter  ami  deposit  evon  a  small  am. unit  of 
their  biinien.  it  is  thought  that  the  force  of  crj-stallization  would  be 
sufliciont  to  gradually  foreo  the  walls  apart  to  make  room  for  itself 
nml  additional  solution. 


'  Bwker,  Oeo.  F..  uml   I)<iy,  .\rtliur   K,,  "  Thi»  linoar  ton  o  n     (jriininR 
crystals, ■■  WasU.  .4iad.  of  Sii.,  Proc,  Vol.  T.  pp.  iSl-'J^s.  1105. 
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SiMdiulary. 


•  I'riiiuirv. 


M.  (,.-.. niiiii.'    r.  |.hir.  111.  lit    lui,    Im.ii    ,,U.,   ,,    |,„.t,,r   lure   in    ihe 
proUiiftidii  (.f  ili.M-  \.  ill.,  I. Ill   .!,«.,  ii,,i  ,i|,|.,.,ir  to  hiivo  Uru  at   all 

r\t('ll-iM' 

Til.'  Ki"iirr  iillii.y..     A  ,hMi\   ,,|'  c,r.'  il.p.,.ii^  ^lii.wn.  ill  u rill. 

iliiil  <\i,\  ,,,■!•  .Iin-ii.|.'  int. I  ill.'  f.)|i„«li,(r  zoiH*:— 

•  1.)  Oxidiztxl  /.<iiw. 

(J.)  SiH-<>tiilar\    I  iiriiliiiii  lit  /..iii«, 

(.•I.)  rpiicr  vtin  zone. 

(•I.)  Iti'cp  r  voin  zoni-, 

(.'i.)  I'nciiiiuitdl.vtii-  /.'iH'. 

Ci. )  Mniriiiiilic  /.III.-     ..r.'  Mili.liH.d 
I'rotii  I'lHiiijr. 

Jii  un>  parti,  iilar  .1.  |i..sit,  liowfv.r,  ..iir  or  iii.iriM.f  fhc-ezoiics  in.iy 
I'.'  iiiis,4iii).',  .,r  ilio  ,.iitir,>  d.-p,,sit  ma.v  Mong  to  oiir  /„iio.  During 
iv'Mit  M'Hr-.  a  iiiiiiil,  r  of  K.-..|.,Ki>t.*  hov.>  Htudicl  the  various  viiu- 
toriiiiii«  niiucnr^  witli  a  vi.nv  t,,  .Iptcniiiiiinjr  thoir  modo  of  ...■our- 
r.ii.v  aii.l  ..rii-'ii,.  ,ii,.|  1,,^,.  .Il-rov.  r..l  tl.al  ivrluiii  miiarul  .•oiii- 
l'iuali..ns  „r..  .■liara.-t..ri>ti.'  of  ,  a.'li  of  tliuso  vein  z.iiios.'  Also  ocr- 
liiii  iu.livi.li.al  iiiiii,-ral-<  aro  iliaKii.-sli,.  of  purticular  zou.  ^  but  as 
-uili  iiiitiiTals  are  pruvailiuKiv  ..f  rare  ocrurrcti.'c,  tlio  mineral  com- 
laiiatioiH  iir,'  tlie  ni...v  u-.ful  ii.  .■.,i,M,I,.riii^'  tli.-  seiiesis  of  an  or- 
(U'|iosit. 

Tlnik.-  KoM-teilunuin  oiv.  ar..'  oiil>  slight  >  oxMizr.l,  aiul,  as 
.•xphiiiicl  previ,,u.-l.v,  :ir,'  hir^.lv  at  least  primary ;  they  ar,.  aNo 
.l.videdly  not  of  the  luiiynialie  z.-ne;  so  must  belong  to  divisi..n»  3, 
1.  or  5.  J-'iirlher.  ii.,ne  of  tiie  minerals  are  found  that  are  ehura.ter- 
i>li.-  ..f  th,'  .l.M.per  vein  zoiie,.siieh  as  alhite.  umphihu'e,  hiotite,  diop- 
-ide.  garnet,  h..rnl.lin.l.\  seapolite,  spinel,  topuz,  (jrapliite.  ilmenit.-. 
pyrrhotito.speoularite.tte.,  and  there  is  a  deeided  lark  of  tli..  minerals 
eharaeteristio  of  piieumatolytie  veins,  i.e.,  those  that  are  ii,w 
r.'.-..uni/.'.l  t..  b,'  dire.'tly  .-..nneeted  with  pbit..iii.-  intrusion  rocks 
mid  lune  been  derived  fn.m  tli.si!  throigh  the  ag.n.-y  of  mafiniati.' 
g-uses  dissolv(^l  in  them  at  the  fiino  of  th.-ir  intrusion,  an.l  exi  tin-.', 
therefore,   at  Iiigli   pn<s.-?iire    an.l   .abov.>  tin-    eritical    teiniK'iiiture    ..f 


'LindKren.    Wal(]<>niar,   "  Tli(>   rebition  of    <irc-il(>position    to    phv=ital 
conditioiH."    Eton.  Gp.i1.,  V.iI.   IF.  No.  2,  pp.   in.')-]2S. 

Knimons,   W.    II..   "  ,.\   Kfiitir  'Utssjlj.  ation   of  niiiiprals."   i;..iii.  Orol 
vol.  Ill,  .No.  7,  pp.  (ilHil':. 
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«at.T     S,im.  „r  t,„.  nniHTHl,  i,,.-.    v„l„.,l.|..  ii,  ,1.  t..r„ui,u.K'  .I.1....„. 

'"■'""«'"«  '"  •'"•  l""'>uiMlulM,.- ■  „r,    t.  „r>„.,l„...  ll,i„r,t,.    ..,.,1,1.. 

«P<«lu,.u.rK..     .nu,...»i,.,     ulkal>     l..|,U|u,r..       ......Tit.,     wollrn.nius 

lii'.l.vl^.l.'iuic,  iiiauii.-liti'.  1,1, mil.-.  ,ithl  iir-iii..|.,\rit.'. 

It   follow,.   I.,v   n   |.r,K-e8i   ,.1   .liMiirmtioi,   thai    thi-so  g.jl.|-t.-lli:riui„ 
v..,n.  I„  „n;t  ,„   ,|,„  „,,,„,,.  „,,„  „„„.      M.,„,,„^,,  ,1,^.  „„„.,,^,|,  ..,„„. 
po-iiitf  rl».  .|,.|„,Mi.  ,in.  iiuiinl.v  (lu.iri/.  ....l.-it...  ,y.nU,.  ^r,,l,l.  t,  lliin.l,  -, 

aii.l  i.^rito.    «)t   til,.,,  til,.  ,|M,.rt/,  |..vrit...  „m.|  native  g  ,11  an-  known 
t..  lriM,,.,.ni   ,|,|.o,it-   .,|-   ;,||    ,...w;    ,,,..1    *,.  i.v    tl.,.ni.,U,~..    .,if,„i 

'""'■    i"'"r"""i"ii.     ri .,!,■, I, ■    ,.    aK„    ,„m.»l,ui    p,.r,i,t,..a,   l,ut 

t.-lluri.i.-.  ;,n.  ..i.l.v  ki„.u„   ii,  tl,.'  ,1,.,  ,.■!•  v.i.i,  aihl   ,.i.|.<.r  vui  /.,i„-- 
It  is  thug  ,,|.|.ar.i,t  that  tiu.,..  .i-po-it.  \»~\ong  U,  tli..  iipprr  v.in  /,„„., 

as  tlu'V   p,.,,,-.^  „  II, in,. Ml  iiLinati..!,  ,-|„ira.-t,.|i,li.-  ,,t'  ii.  ,,n.|   l,,r..- 

noni    111'  th,.   pciiliariti,-,  ,,|'  th,.  „tlur  zcin-. 

That  orulicarintf  (p,.u'l^  win-  an>  <l,.p,,Mf.|  fr,,i,i  ein-ihuiug 
watcM  font.iniiiji  ,|i,-,,lvr,|  u-a-,-  aii.j  m,.|a:lif.Tun- .•,,Mi!...in.N,  ,,  ,, 
now  well  rrcnirni/,.,!  ta.-t.  It  i-  liirth.-r  jr,.,„,rall.v  -upi...*..,!  ih;,t  th.  -■ 
wal.Ts  an-  a-^.H-i;,t,.,|  wiih  th..  ininwi.,n  ,,r  i;;,,,,,,,,,  r,„.i,  |„  ,,,,, 
<'H8o  ,)f  thr.s,>  ).'..|.|-t.lliiriiMii  v.  in-,  Kranit.-porphyry  -iyk.-  ...■.■,ir  in 
til,.  vi.Miiity  ,111.1  Ih..  vi-iii-  iir,.  h..Mtc.j  n,.ar  tlio  ..a-Lni  .■.II',.  „f  th,' 
l.\>a-t  KaiiKfi  irraniti.'  hatli..litli  t..  wlii.h  the  ,lyk.  <  ar-  r.^hif.-h  If 
w,)iihl  thiw  app.wir  .fwit,.  pr..haM,.  that  th..  v,mm-  av  l'.  ii..t  i.,,|\ 
nssopiutcl  with  fhos,.  sirnniiif  rn.^ks  and  that  the  iiiafcria'.,  -..iHii.i.iii- 
them  wore  d<M'osit,vl  f,-.,m  -..hith.n-  .h-riv.-.l  fr..in  th..  irraiiiti,.  w.vjw.i. 

iiii:  ..[  i.wi  II  ..ii..i  I'.' 

l-h'nrrnl.-TU.,    lih.;,M.T    ^<:.u „M.t-„f    thr..  claim.    ai,.|   ,, 

fra.'ti.iii  that  Ii..  t..  th,.  ,.ast  ,,l'  a'l.l  a.l.j.iin  tlu>  Knciiio.r  iiiiii..?  (I)iup. 

.'().     Thi.so  olainis  wen.   lo..at,..l    i„   l;iiM).    niai    in   limi    tl .wi  -•> 

fornic.1  a  joint  sto(;k  company.  kn..uii  a^  the  Oh'an-.r  Mining  and 
Miliiiiif  Cm  V,  who  >till  hol.l  this  pr..i.orty.  This  (..inpany  i. 
.•npitali/i-.I  I.  -^L'r.0,(M)O,  tiio  i-r,.si.lfnt  is  Mr.  David  .'^t.v.^n?,  the 
s...Tftary-tr..ii,...,  r  is  .M,-.  |'.  y,  .>^,|iar...|nni.lt  .,i  Wl.ipi, .„-...  \:i  . 
ail. I  the  h..ar,l  ,.!'  .iir,..t..rs  in. In. I,,  the  ahove  naiii.^.l  ..Ih...  rs  nii.l  Mr. 
n.  15iitl,.r  ..f  Atlin.  !'..(  .,  Dr.  I.in.Uay  of  Cal^rary.  Mr.  D.  V.,,,  Cran-er 
of  Vnncouver.  Mr.  M.  II.  McCnhe  of  Victoria,  and  other--. 
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A  wiiK-'ii  r..H<l  4..HM)  |„.|  |„i,„  wiii,  „  ^,„„|  u,,,,!,,  «„,  r.m.iriKtcl 
Hiiriinf  tlif  |>ii«l  ouiiiiiirr  fn.in  t|i,.  hum,.  |  ,,|,  tin  (iliuiiir  «r.Mii> 
(ItiiiK  t)  ,i<r.«.  tlM-  FnifiiiMT  |>r..|«rt,\.  ti.  tlx'  «llc.^■  ipf  Tnkii  unii. 
tn.iii  Hhiih  |H>iiil  tlKTi"  i-  iliwit  m  MiitliiNit  <'<>iiiii'xiiiii  with  CirilM.ii 
'11  ft).'  While  !'».<  unit   Viik..n  riiilwiiy,  iir,  mil...  .ji.tiirit 

ti>„h,<ii,„l  h;,rm,ilio„H  Til.'  r.Mk  f..rnii.ti..ri.  <,h  tli«  (il.uiior 
iliiiin-  iirr  til)  -iiiii..  H.  lit  til.'  KiiifiiH'i-r  iiiim-,  i..'.,  ili.v  ii.ii-.i-.f  niuiiilv 

"t   flu.  .!iiriit'r.-t II.  «liiil,..,  -hit.'-,  tir«\ wii.ki-,  lui.l   tutf^.  of  the 

LiilMTirr    ^.riii.    ivhi.-h    Imv,.    Uh'ii    iiiva.lr.|    l,y    o.vii.m..iiiiI    il.vk.-.    of 

nu.|i-iti>  ,111,1   tfriiiilfr  porplnrv.     Tli.-  -.Klin I-  arr   in   pIu.-,..  „.iim- 

«li„f  f.,l,|,,|.  fiiiilt.'cl,  1,11,1  ,li^i.,rt,M|,  lint  ill  ,1  Bi'iicnil  «,i,v  hnv..  ti 
fiiirlv  iiiiif,.iiii  -trikf  ,.|  nLoiit  \.  tVi  W.  iiti  I  <li|i  Mt'^  \„  III  f.  tli.' 
iLTllu-iiMt.  uiuItT  till-  hiuli  iii..iiiitiiii|.  ill  thill  iliri'i'tioii. 

Till'  I  «i«ji.— TIr  ur«""  on  th«-.t'  <!iiitiin  im>  in  (iiiurt/.  vein*  whi.-b  oc- 
.ur  iniiiiil.v  in  th.-  .I:i.k.  Hn.'ly  |.'xtiir..l  br-lB  ..f  tli--  Ijil-.TUo  ««Tii<-,  nn.l 
ti.iir  vi-iiis  lit  Icii-it  hiivi-  iHt'i,  <Iii«.ovin>,|  on  thr  (imiici^v  (Dinjf.  1). 
No.  1  mill  X.p.  .'  vi-iim  nri'  -iiiiplr  HdMin-Kllinjjii  tin.l  .-on-i-t  iiminlv 
"t  i|iiiirt)!.  Tht'M-  Hie  ."xiio-.-,!  on  tli..  ...ufh  hniik  of  FJiiiI.t  crwk, 
strike  iilNi.\it  N.  iNi  \V..  iinil  iir."  from  -Jn  to  ;iit  f.ct  ii|iurt.  A  v«'in 
from  ;!  to  10  incli.>»  tihuk.  wliici  i*,  in  nil  pn^iihilitv,  th«»  .'Xt.  iwi..!! 
ot  rith.r  N...  1  or  .\o.  J.  oiiicroiw  on  tin-  n.irth  liijc  of  Uiitirr  ir«-.'k. 
hIi.ti!   it    i>   l.rokin    iwhI   off-i-t   h.v   h   niitnlicr  of   fnult^   hnvinif  ,li- 

lilHi'i'ni.'iits    of    from    a    (Vw    inrlu-    to    M-vfrHl    fivl    h.     On    tli.' 

wn«oii-r«,iiil  nhoiit  ■.'•"  fc-t  from  wIktc  th.-s*.  viinn  iro-<.  Jiiitl.T 
<f»>.k.  11  v.-in  is  CXIXW...I  (tniirk.'il  Xo.  4.  Diiiir.  4)  wlii..|,  i,  trH.-.-i,l,|,. 
tihoiit  UK)  fpct.  .Htrik.-,.  \.  ■Jit"  \V.,  is  fr..m  1  to  -'  iVot  thirk.  ami  ig 
I.rolmlily  iiKo  the  cxtcn'^ion  of  either  Xo.  1  or  No.  2  vein*.  On  the 
south  '^iilo  of  Hutlt^r  cri'tk  iihout  NO  to  KN)  foot  «Im>vp  No.  'J  vein.  No 
:{  vein  is  ex|ioso.l  an.l  has  h  tliii-kncss  of  :J  to  4  f<H't;  this  is  really 
only  a  faulted  zone  in  the  formation  into  wlii.'h  han  Ixrii  introiliKei! 
a  .•oiisi.leralile  ani<iiiiit  of  <iuart/,  wlii.ii  ,Mrur»  mainly  in  the  form 
of  narrow  strinKer:*  iiml  jilso  as  a  cement  iini;inK  the  various  rock- 
fniirmeMts.  .Vhout  7ihi  f,r*  from  th<'r»>  in  ii  soiitlnrly  cHn^etioii  in 
the  apimrent  lino  of  strike  of  Xo.  .').  is  a  similur  z.me  ,jr  eompoiin,! 
vein  aliout  10  feet  thii'k,  that  i.-i  apparently  the  extension  of  Xo.  :! 
and  has  heen  trat-ed  for  at  l(>a-t  400  f.vt  with  a  (feneral  strike  nl.oiit 
N.  i.')"  W.     Xo.  5  vein  i-  exposed  ahout  loO  fi>et  to  the  south  of  the 
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<;l.'„n.T  liinnrl,  ,.  ,„,,.,ir.nrU    „l...  i    ;.  f, ,,,   j,,  ,|,„k.,.-..  ,„.,|  . ,„!...« 
iit>|>r<<xiiiia'i'l>   N.  I,*,     \V. 

yutirt/  i*  |.rii.-ti.iil|.\  III,  ,,iiK  ujhu,,,.  ih,,„r.,|  m  »lii.v  um.. 
mimI   wirli  f|„.   iMtrnuliit.-l   l.,>,.r.  „„.|   irHtfm  ii(,  ,,(   «„|l   ,,«  k.  ,,.1, 

-tilui,.,    ii..„rl.v    til,.    ,.,inri.    ». m-Hllniur.    Mitii    tli.     .■» ri..ii    ,.|    il, 

-iiinll  iiiii..iint<  »t   witn.'  u-U.  n«u   p.vriii'.  ,iti>l   ir..t,  ,„i,i..      \VI,.r. 
11. .1.1   .K-.MIW    It    i«    K..|i.TulK     titi.|>    .|i,*ii!  ii,il„|    ll.r.Miuli    tU.     .|,iari/. 

I'  t  ill  |.Ih«i-».  tiiiii  |.,,v.-  aii.l  H.ik.-,  *  in,  I,  «.  r.,..  I,,,,,.  | „  t,„.i.  1 

I'lii-   Miiii'THl   hi t  ,r  I II  ol.tiiiti.',!  rhirlly    in   p.,.  k.  1     ,,r  -U.-.f. 

wlii.h   iin-  (j.'iMTiill.v   Miiiill.    I>iit   i^i.riiiu    llir   lntfcr   pun   ..f   l|,i.   |,i,.f 

.iiiiiiii.r        iKMk.r    or   -I I    w,i.    ,li-,,,»,.r,.,|   „ii    fh.-   ii,,rtl.    m.|.'   ..i 

lliitl.T  <r..k  (lull  rotitiiiiicl  *ry,T„\  -ii.-k*  ,.f  c.f.  tlin.iiifli  all  ,,C  ujii.  I. 
trie  |{.,M    u,|.   pJMiititii'ly    vi-ilijr   1..  till'  iiiiki'il  IS,: 

nr,;l-pm.„l.—S,„u,-  Mmill  ..|N.|,  .III.  i,i„|  tr.n.li..,  Imv,  U.  „ 
niii.lf  ..II  tin'  vi'iiin  i>iii.-r..ppiii|f  iili.nkr  Itiitl.r  .•ri'.-k,  .iii.l  ii  tiiiiii.  I  l"i 
l>.'l   l..nu  liHr.  iiN.i  Ixfii  .Irivtii  trmii  »  p.iint  iil..,iit   I.ikhi  if,.|   |,.  i|„ 

s.iiitli  lit   till'  .Tf.'k.  tliiii   Wilt  iiit<'iii|f.l  til  .T -^t   \..iii   Nil.  :;.  Imi 

111  fur  till-  i|uiirt/,  .li'|Mi,it   lint  imt   Ihn'Ii  ciiiinilili'r.il. 


TltK    MHTI  *M>   ..Hill  I'. 

Tln«  Kirt!iiiii|  «ri.ii|  i-  i.wn.i.l  hv  Tli..-.  Kirtlaml  iin.l  (  aphiin 
NV  lliiwtliorii.  U.S..  iin.l  •■.m-i.l-  ..f  -ix  .'liiiins  that  I'xtcii.l  a!.>ii«  the 
I'lMt  -hore  of  Takii  iirin  fnnii  tin-  Kiiifiiiifr  (troiip  -iiiitli»iir.l  t..  Iihi 

tc"t  iir  -II  H<Tii''<   Ifiilr  .•r.'.'k,  a  ili-tmi. f  appr.ixiiiintclv  h.iHhi  |',.,.|. 

Tlip  jro«il..({i<-iil  fiiriiiati.>ii  on  tlii-  pr  iTly  i,  thi-  -am.'  a-  iil  thf 
KiminiMT  iniiK't  iiinl  mi  thr  OliaiiiT  1;:  up,  iinil  thi'  v.in-i  that  ljii\. 
-<i  far  Ikn'Ii  (li^iivi>nil  nwrnhlc  flmx'  fmiiiil  mi  tli-'^c  pn.p  rtn- 
llowi'V.T.  .Ill  tlif  Kirtliin.l  tfrmip,  mil>  a  -liKlit  aiiuiniit  cif  jirn-iictiim 
hiH  1I-.  >>'t  Ik-i'Ii  |i«-rfornii.<l  iin.l  thi-  ha-  priii-li.iillv  nil  Imi'u  .•..u- 
Hii.ii   til  tlio  Jcr^.'v   r.il.v   I'laini   uhiih   a.lj.iin^   tlu'   FiiL'in.'.T  «ri>  p 

St>v.Tiil   siiniiU.  quart/  v.-iiis    a   fi>\v   iii.he-    in    thi.kii.ti-,    aii.l    

Im'i'ciatcil  vein  i  to  :t  ft'ct  thi.'k  have  ln-cii  rliiJOiivcr.  '  Tw,,  <halt- 
alM.iit  10  an.l  14  fivt  ilivp  r("»p<<'tivcl,v  luivf  I..'.-  .u.k  ul  „  f,  u 
oiM'ii-i'iits  nn.l  tri'iK'lu'*  have  Wvn  ilii^. 

Siii.-f  thi?  pMiH'rfv   ailjuin-  tlii>   Kimiiicur  iiiiiic-    <v  .   i|i,i  l',,rtiia- 
tioii    is   apparently   i.lciiti.iil   mi   tlu>  twn   prupcrti.'-,   it    i-   1io|k'.|   tliit 
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ri.li  iirr»  Will  iiUo  1.1  .Ii^..iv.r.'.|  ,,ii  ili,.  I\iri|;iii.|  urmip  nliiii  !!.• 
rUirn*  liavn  Uis.hmi  iiMift.  tlM>ri>iiirli|s  j>M.|»«t. .},  S.i  ftr.  only  i 
»lijrlit  .iriKiiiiit  ..f  ifi.lil  hn«  l««n  foufi.j 


Oold-Silrer  Qutrti  Vtini. 

1.1  v»M»l . 

riif  »fi,ldMl\.r  .|iiiirl/  \.  MM  .ir.  tli.-  ri..,.i  »i.|.  U  .li-inbiii.il  i>|,f 
•  I  .ft  .1.  iMiMt  III  Ailiii  ijj.iri.i.  .111.1  lia\f  l.<.i'n  (..  ii,|  ut  a  iiiiiiii„r 
•■I    |..int-.   111..   ii„,M    ii,i|„,ri.iiit    ..t    tvlih'li   iirr:  .>ii    tin-  Whit.'    Mi.,.»« 

"'""I «'  l<  i|H  ri  ur->'>\>  -u  .ih.  »,.,i  .,.!.•  .,(■  Tiikii  ami  ub-vu  (lol.l.'ii 

Uiit.  ;  ..II  ill..  Li«„iii  ^r..wi.  ,,ii  Hi|rli..rii  >-r<->k:  ut  iho  IJ.i4vi-  mint 
iHur  ill.'  i..«ii  ..I  Ailiii;  .11  M.iiir.N-  mh.I  |l.,iil.|,.r  iii.iMntniiii  (•«.!  ..f 
Allm;  iiiKJ  ..|i  III,.  |lr.,|li,,n  ai„l  AImii  .Ihiiih  ,,ii  ||,,I„„.  .r.'.-k  ii.ar 
ill.,  li.'ii.l  .,1    ri.rr.«  rliaiiii.l,  aii  arm  ..f   Alliii  luk... 

I'll.-...  V.  ItiH  iir  III  a  iiiiiiil.iT  i.f  t'l.riiiatioiin  iiii'iu.liii»  .lilc.rili.. 

illul  liiiiM<..'.>i«  s.lii«N.  |.a<i..  v.ilciiiiifii.  uiiil  KraiiK  ilii.rit.',  nil. I  liuM. 
vari,,ii<  .li|.-.  »trik.-«,  el...  Imf  .Jn.x  <<i,.\  .srur  in  wiil<>|v  »c(iai-aii'il 
|.aru  ..r  Ailiii  .li-tri.i.  »..iii.-  ..I  ulil.li  w.T.',  wliil..  ..iliuro  wire 
not  ui'<'l"fi>'iill.v  iiiapi...!  I,.\  III,-  writ,  r,  dulli.  i.-nt  «..ti.ral  iiii'..iMi.i- 
til. II  liuK  II. .f  l.|.<'ii  ..Liiilii..,!  til  ilcH5riiiiiii'  wli..|h.T  tlicso  vi-iii*  uro 
K''iu.li..all.v  i".lal<..|  i.p  t)..(,  (,r  ulii'tJiir  tlii'V  w\>r>-  f<iriii.>l  ni  tli..  mhii.' 
lime  i.r  pr.Kliircil  l.,v  lln-  -nine  tiif.in"io)i.  cli-.  Th.  y  Inivu  Ucii  kk'HP"' 
tt.K>il«T  M.l.'ly  l.ei-aii!...  tlii'>  |,..-m',^  xiinilur  iiiiiirraloi:i.-al  .Imriii't.'r- 
iHli.'-. 

Ilih.  r.iliv    Ih.-..    vein,   i^i-i     t,,i1ii|,v    ..f   i|\iarl/.    Iiiit   sum..   .i|... 

.i.iiliiiii  .111.  ii.'  a.,  an  u-.4..'ial.'.l  »faii;.'iie  iiiinerul.  (iaionii  ainl  pyrito 
are  ih,.  m..,-!  .'i>nini..n  in.talli..  niin.ruU,  Init  in  aiMili.,u  eliuli-npyritc 
iiiiil  lelraliiMlrit  •  fnipi.nili  ociii-.  ,,ii.l  tinine  if..!il  an. I  naliv  niK.r 
are  oeiii-i..nail>  l'...iiii|,  Vli..  ..r.-  ar.'  jfi^nillv  of  v.ilu..  mainly  C.r 
lla'ir  i:iil<l  ei.ntenl,  l.nt  ii,..\  ,ilua.\:<  e..nta;i.  ni-.re  ..r  l.-s-  -ilv.i-  \(lii,li 
ill  |.|aci*i  fMii  .'V.-..^  ihe  (fiil.l  ill  value 

In  ni"-t  p' 1.-.X  ill,.  voitH  ar..  only  sliiflitl.v  i.xiili/,..l.  aiul  .  v.  ry- 
"liir.'  piiniiiry  niii'.  r;ii-  are  .;.p..-(ii  »  tliin  .",  or  10  f.H't  of  th.- 
-urfa,-,..  an. I  w.Hi  riHy  ar.  t.i  !„•  -..en  in  li...  oiitoropJ.  The  ores  an- 
ihiH  for  the  t'r>'al.r  part  p  ;|li.lP^,  an. I  ...iilain  cv.  rywlier,-  mineral 
.'■.iiil.inali..n.*    i-liarae'in-i  !.■    „(    tli.>    ii|.p,.r    vein    /.'•w.'     Tli  ■     ..  in- 

'ii.-   iliB.-rrhl    v.iii    i-..ii.  -    ,  !.■   .||..ii--.<l    iiti.l.-i    •  U..I.I  (..ILirimn    vin-' 


Ai  n  \    i.|.i  ini  1 .  u.  I. 


l>.1 


''""■    ■''"■    "iTiTMiilv     .,11    U.i,    !.,n I    i„    .■.r,.„l.,t,,.^    Mr     ..,.r„irf 

....ui,„„.    «|„.|,    ,„    „i|    ,.„,l,„l„|,u    .l.r,>..|    il,..,r    ,.,.,1    ,.,„....•• 

'""'  "'"•••*.■  lui. ,  r..k..  Mill  .11  il,.    m,ij..rn^   ..f  .rt....  „|  |..n.(. 

Il.r..   ,,|.|»ar.   I..   U.   .,   «,.„..t,..   r.l,,(,.„.|,„.  l,..tH.,..i   tl. ^.-ii,.   .,,.1 

li"'  iir.iiiih'-   r."  1,.  .,1    il.i    ill. Ire  I 


III!      («lllll 


'""""'      '''"•  \\lni.'   \j ur-ii|,  >.  .leiiiii..!  ..I,  ii„.  >,,,(  ,i,|,. 

■  ■I    l.ikii  airii  ui.|»,.it..  i|„.  KiiKiii.»r  iiMit  «  ilhuK     ,1  iniii  ..iti.i.l,  ,,| 

'•'"'"   '■'""•'•   »'"■■''  "f  "" I  !■>    I.ur   |Nr..,i„.   il.r, «(,.,„■.  „,.. 

I»i'  II  S.  V.M.iw.  ,.ii.|  \l,.,r.  .1  .l„l,i,.M„  :,„.!  Ilol.t  (iraiit.  T«.. 
N'-.h..  .iMtii.ifui.l.r.l  »,  il...  Nortl,  uh.i  H„uiU  v..in-.r.-|'>'-iiv..|.v,  httv.. 
I. ■••11  .li-,.,,v.ri-.l  Mil  Ihi-  |,r..|«Tl>.  ^m.  ilnim,  h.ni.  I.....1,  |,.,.„t,l 
in  til..  v,ill.>  i...|i..„.  i.L.iiM'  111-  'ink..  ..f  till.  N.,ril.  ^,■,u.  ml  it,,... 
.■.\l.i.,|  ...iil|,»„r.i  al..|IK  Ilk'  -h.-r..  til.'  I.  MKlli  ,.l  ||„.  tiM.  riailii,  Ir-til 
II  iH.iiit  ul..„ii  „i„.  I.ulf  ,„i|,.  „|,„v„  III,,  I,  ,,„tl,  „t  11,1,  hnii  <?fi.,.l<.  Tim 
i.ilnT  ilir...  riaiiii-.  liaM.  |..H.|,  I.H.Htn.1  ni.,iitf  til..  Souili  Vein  whioli 
•trik...  ill  H  i...rtliw..>i.rl>  .Iih..li..ii .  nii.l  tl..-  uiM.t  .iLlirlv  ,,i  tl,,.,. 
.■lailli.  ,At.iul-  I..  III,.  ,|„,r,.  ,,|  T.iku  .iri„  .,„.;  .,.l.|..,ii-  II,.  Mi.,.t 
ii..rlli,rl,v  ..(■  tli,>ko  |,„.,ii„l  ,,„  tli«  N.irtli  \.  in. 

I'r„l„,,i,al  Formal,,,,,,.      Ih,,  r,..k-   in   ll,  •   vi.initv    .,f  il,.     Wlnt,. 

.\I.".M,  Kr..u|,.  with  tlu.  ..x--..|.tii.ii  ,.C  „ i,,„„l  ,|yk,.,,  „l|  l,,.!,.,,,^  („ 

III..  Ml.  Si.  v,.|i»  Kr..ii|.  ,.f  l..w..r  l'alii../.,i,.  ,  ;>  air.,  u,„|  ..,„„i.i  ,„„;„  ^ 

i.f    tin.l.v    i.Aliin.,1.   (cnfni-ii,    vliiM ;iiii|iliil,>,lii..,    tlia'    :,r,     iim.  Ii 

(•••iit.irliil.    fiiiilti.i.    Jill, I    iii,.(aiM.ir|ilu>!'i.,|. 

The   I  ,|-/r«.     (dit.T.,]..  iliat  ai>    iIliukIi  t..  all  l.o  |H.rl...ns  ..f  tl... 

*Hm..  v.-lii— ih..  Xiiriii  K,.n\   - wr  at   int.rvaU  for  u  .li-taii.'o  uf  cv.t 

:,,(NNi  |,.,.|.  ,triki.   ill   a  K..M..ral   .lir.  .ti.,!!    \.    10'   \V.   an, I  .Jip  t.)  the 

iiorthi-n-t  at  HnKl'-.  riin«iinf  ir.,iii    In     t..  .;o  .     |i    is  | il,],.,  ||,,w 

I'v.T,  that  tli.-'o  vari,.ii«  ..xiM-iir,-  npr.-^.iii  jM.,r,'  iliiin  ..n,  win. 
I. it  tlifv  all  lii.  ill  th,-  «aiii.'  );..|i.ral  liii..  .<(  «trik<-.  .lip  t..  tl„.  iltiI, 
fa>t,  ,.,.nlaiii  i,lint  l.-,il  inliaTa!  .■,,inl.liiati,,|i-.,  an. I  in  ,.\,r.v  «av 
Bpp.'ur  tl)  Ina.'  a  ■•.«iniii.,ii  i»ri(fin  aii.i  t..  In;  purls  nf  <,n,.  fi^siin- 
KlliiiK;  wi  nil  tlioso  vi.iti|i,irti,)n»  un'  ln-re.  for  cuivi'iiion,'.!  in 
,l.-,Tipli,,ti.   ai    l,.a-t.   ,..,ii-i.l,T>-,l   a-   l...|.,nk'iiitf   l.i  th,.  sain,,   viii. 

Thia  (Kiniliod  '  North   vein'  vnri.w  in   tlu>kn(>.sn  fr.un   !■>   in.-h.** 
t..    »    fi.ct,    mill    nin^i-it-i    m.iini.v    .,f   ,piart,!    wlii(.|i    i,    pr..i..iiiiii»tc:\ 


'.•I 


i.M>t.iM.ICAL   ■IttVI.),    lA^«tiA 


m».-l»r.  I.rmlif.  mu.I  «hil>    t |..i,rl...       in  |.l.,...  -I.tltlh   ..■.,.  iiUr 

vitiil.    <|u.iri«   .-.„r..    ,.ii,|   ,„. ,«)    .,„»||   |,«i,.|„.   ,.f    ,.|„,.,   ,„,„., 

Hir..  «|..,  i„.»,,|  |„  „d.||i,.,„  I.,  ib,.«.  ,H„g,„.  B„„.  ,.,|-  iliH  t-iii  i. 
I..irl>  tt.ll  iiiiiHr«li«.-.|  .liif»|»  Mill,  Hrii'iiiif'r..ii.  i.  »rHli..|rilr  i^r.-. 
■•■t>l»r»,    |.»ril...   .,i,,|    .|,Ml.,.,„rili'    (...|.|«f   |..Fif.».    I.tit    uHlHiid   .iixl 

>ii»Im.  lull     .«ri'»ii   ...|.|-r    .Ihj U,,   ,»,„,      .^,    ^^    „„,.,    ,„„||,.  ,|» 

■  M--"r'    ..f  It..'  Mill,   »l..f.    It  ,*  |,^,,„   .„   ,1,,.   .|,.,,..,  ,,   .,„rt|i    .|,.,|, 

llif    I*"   II    .llllU,    iKnf.-    rlw     «.'lll    I.   ilHMll    ,'    l.rl    ||„i4i    ii|„|    III    1.1.1,.,    14 

'I"'"'''  •'•"•"•  <ti»ir.-l.v   ..(   iiMtMllilrr.....   .III1...MI..   in,i>iil.v    l.lr..U>- 

.Intl..  .h.»l.'..|.>rii.  ,  ,111.1  Mill.  11,1.  »itti  .,il,.,r.lii.fil..  |.\fil,'  .m.l  ,,,..1...  I,,i. 

T'lWiinl  iImi  ...iitUrti  I  ,,1   iIh.  .  iitiiii.  ..i,  ihi-  v.iii.  .„i„..  (imi.Ii., 

'  "l»'ii"ii-   haw   tp-i,   iiiH.ic,  n   ,ii„||.>H    |)r>-|,.-<t   .lirtH    1,...   u.ii 

'iiiili,  411.1  II  ,r.»...iii    IIIIIII.I  I,..,  Ut'ii  .  ..tiinH-iH'iHl.  wlii.h  li„.    Ii..« 

"'•'•""•   •"PI"-!   Il r.    M.   v..t.      Th..   V.  II,   ,ii   ih..  .hull   .i„.|   in   iliP 

u.iiii«.v  liiM  nil  in.r.(tf«'  ilii.'kii<««  ..I  .iln.tii  ;;  f,,.f,  j,,,,!  „>,,»,.  ||„, 
iiiiinel  i.  7  |.,.ii  iln.k.  I. Ill  1.    tliori'    ii.,i    «,    «.||    mi,,,  i    U,,.,l    .,,  ,„ 

I'l' '  »'"••••■  'II''  iliiiKii...  1.  I...      Il  ,.  ,„,i  k,i..wh  Ni  ii;l    l.iimi.li 

li.-tt  mil.  Il  t,.,|,|  ni.il  -ilwr  III.'  Mf  III  fill-  \.ii,  I  ..rri.'.,  I.tit  a  iMi,iit...r 
..t   ill.,  i..-„>,  iluit  |„i\,.  Im.'ii  iiiinl..  m,w  r*-«iilu  ..t   fr.ihi  *|ii  t..  *i;. 

in  tf.ili)  iiii.j  fr.-m  ."ii  i<.  |.» m-.-.  ..t  -iImt  i»'r  l..ii 

r(M'N..iiili  v.it,  i.  ir..iii  li  t  ,  III  I.-,. I   ,„  il.i.lm,..,  .ink.- .i,.j,r- xi 
iii.iIi  Iv   N    ."if   \V  ,  <|i|>a  1,1  ill,    .,,iii(,w.'-i    III    itiiirl. .    ninuiiiM    Ir"*.! 

■"*"        '"     •'•    ■     ""'I     M     ' |"'>fll     llllllllU      ,.l'     i|l|Mr!/     .  iilllilllllitu      1, If  Mil- 

.iiii.iuiil.    ,.|    .li.«'iitii,utnl    «iil  ii.i    ,ii„|    .•Ii,i|,-,,).vril.'.    III.,    iii.iiilli, 

imi.iii.  «.r.-  ii,.«l,«ri'  „.>li'<l.  Ii,.«.t.  r.  m  .urtj.i. m  i|uiitititi.'.  i,, 

...ii.lll'il.-  iiiiv  iini-HJcriilil.,  |iirlii.i,  ..|  ih,  «.  i,i„,„|,,ri,il  |t  j.  ti.,i 
kii.iHii  111  \,'t   «|iiit  (|,i.  i|i,,irl/  ii..ii>.. 


I  III     III  ri  HI    i,M,ii  I' 

''.(i((.i/.--ri„.  KuiHTt  »ir..M|.  I,  .iH I  l,N    M,..r-,   All.iii    |{iip.ri 

iiii.l  .Ihiiii',.  .I,.lin..,ii  iiiiij  ii.ii,i.|,  ,,f  s  rliiim.  |i,riilii|  ,.,i  ili.,  ,  „,i 
flic-  .'f  \\  liit.'iti.iiM.-  iiiiriiit.iiii  ullnli  i.  >itiii,t4,i|  11,1  ilk),  «,„|  .ill,, 
;iii.|  iHiir  iIm.  ii|.|NT  cliiiIiI  .11.1  ,,)■  Tiikii  iirni  i  Kiun  :!  ,ii„|  I'lui,. 
XXIXi,  I'll.,  iT.iiM  rt.v  i-  tliii-  ,,ii  ih..  Ink.  fr,. Ill  v.r.v  tiiv.iiirubly 
>il   iii.il   I'nr  iiiiiiiiiK'  |iiirih™i<'.. 

<ifoh</i>al    A'ormu/ion.  _Th<>    pi  iwr.il     r.-k    f.iniiHti.iii     h.re     i« 
ill.'  -mm'  111  .,11  III.-  Wliil.'  Mm,.,'  I'Mi^rlx    hii.I  ii.„.|.|.  .,|   t|i,.  „„  ,„. 


.tie.'/    p,  'n 


^JtOk.  ~-~    '■W  .MIM^IS 


^^»^^W^ 


I    la 


[iOmjfiMKr^wi.wrr^ai.'^'^MirmniMVB.  ~M'r.-'mL  m.''  zz.   kt 


Ail|^    l'«»ll(lt 


It-  «'. 
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l»tt  ,.f  ilir  lit  S|,<,.„.  ^„.„|,  i„„i|,|»  (|„  i,r,iii.h  iiiii|ilui.,|  t. . 
oIikIi  art  I,.  ^•  .|,.i.|.^||>  ,.  |,,.i,«.  ^,^|  (,„,.  („,„  .|„  ^^„|  (  i.),  .1 
iiukImiI.  I.r-.fci'ii.  i«it>l  lii||ti.>   M>.'iHitt.'rt>ti<>«>i| 

i<f-'"|..  MiKi  .l«.  ritHtf  rr.im  ri  ..nth  ti.x  Um  l..i,i.i|,  i|,.-...  ,||  ,,,,,„,, 
I..  U<  i»|>|.r"»niMt<.U  .|,«rrtl|i  I  ;.i..|  ..n-  l»  .1  >'t|>,^-.|  „»,  (h,  hm, 111,1,  1, 
«l..)»'  .Im-fh  «l..u  ,,,„|  I..  ((„.  tt..i  „i  U,t|.r«'.  .,.iii|.  „i,  til.  ,,,,1 
•li..r.'  ..f  T.il.ii  iirtii  K..f  ...in.. .1111..  ,M  ,|,-.,ri|>ii.>ii  ili...-  ^,,,. 
I1.11.  In.  II  iiiiiiilH'r<-<l  i'>,ii-.',  ,,(iti<|v,  i>.  It  nil)  I  UK  ,it  (1,1  ,.(«,. I  .,,,.1 
«- i  iMlJim  t..«H^i  III.,  t  .|i    f  til..  iii..tiiiiiiiii 

Villi     \,.       I     ,.     I.  r.,|r.     |.rflllll»'l|lN      1,,     ,1     ^„|.  1,     ,ll     ,.l,     .ii,.,!!..!!     .,1 

»•«„.»  I. Jim  |,.,.|  bU.vc  lukii  urui,  •irtti...  ^U.ut  S.  «i>  \V.  ,tii.|  ■« 
lr>.iii    .'    I..    ;l    f....|    ill    ili|,lii„...      .\,.     ..    »,,„    I,,,.    ^|„  „,     |,„,    ,^_, 

lt»t..iiml   v.rli.till>.  „lh,>,     S„     I,    ,      ir II   t,.  •   !.,»    ,11   thi.l,!,..,., 

"iriki-     X.   ;:!     W,  ,iii,i  li,,.  „   in.irfx    i.riK'ii.li.  iilur  .irittiMl..      N,.     ; 
xiri  I-  Iri.iii  .'  t,.    I  r><.|  III  i|iickw».,  .,ui.^,|H  uJM.tii   ;ii  (...  t  .,1,,,,, 
Hill!   »lrik.~.  ,ii»|  .tit»   |>rii.  til  tills    imriilli  I    «illi    N...   i.      S"     I    Mill    ,. 
M'i'ri.    iiitiiiilv   it.vt  |.H.|  1  iii.',i.,ir...|   »..rti.,»lh»   .iU.vh  X.,.    t.  .h,,,  „t 
limh  rtii«ft»'"   I..    iIk'   ...iiI|ii*>  •!.   nil. I    1.    (roll,    I    t.,    I.'   iti.lw..    11,    il,,.  k 

IM««.        '•fill     N,         t     il|i-,ll^     t..    \v     .tlH.lll      (     (...(      ,||     (lljikti...-     ,111. 1      ■■ 

<itiiiii>«l  4|'4>ri>lllliiul<'b    I.HIII  I... I  rtlH.^.•  X..    I.  Ixil   If  »M-  «u\\    II    t.   I   ,1 

..II..  iN.iiir  iiti.j  III.   .iriki-   .III  .l:|i  I',, 111. I  iM.i  1..  it..|.Tiiiiii...l  .11  ,1,1,1 

of  ill.,  -iiiall  fXI.-iit  .,1  .,,  ,,  ,  .Ml,  .\,„.  J_  ;._  ;j^  „„,|  ,  ^,,.  ,.„.|, 
lriii...iil,|.'    n,..iii{   If-    -in,     ,1    ',.r    ...'V,  r;i|    |iiiii.|ri.<l    li..l.    Ii.n..    t.urU 

I'l  iii'in'iir  II.  In.  •iiiiiliirly  iiiiru'r.,1- 
i-i  iiiiiitil,>  of  i|iuirt>  mIii.'Ii  !•  (.r. 
Il  .H'l  (■■i.'ii.il  riiif  iiiiil  liiiiii  III  -  .1 
'  '1.  iiii'l  111  pliHf.  tli'  •I'liirl/  ,. 
••ni.ria  !•  ill.'  iTi'Viiiliiiii  iii>-tiillii. 
|iMriiit(l,v  ili«triliiii...l  tlir.,in..|i 
•I-  '  iii.l..-  of  |ivrili.  iii„l  ii.iiiM-  u,,|,| 
.  iii'.isit.v  ttiitliTiili/ol  lluiii  ih..  i.ili.r*. 
mill  ill  oiH.  |,|hi'i.  tl  fn't  of  w.  il  niiii<.riili««n|  .ir..,M«iir«  Th.- 1.....1  <|,i>  ,• 
tlirti>i  of  iinlivr  khIiI  ur.'  In'tifvi'il  to  |i:ivi>  l)<.«.ti  foittnl  in  vi-iii  N,,.  (. 
On  the  top  of  til),  hill  hImiv.-  N'.,  .",  \,iii.  niiil  Iviiiif  iiIi.hl'  'h- 
iHirllii.rn  .hIki-  of  ihi'  kLi'I'T.  iirr  a  itri'iit  iitiiiiU.r  ..f  iiiiuiiliir  pi  - 
of  oro  »ome  vi   which  ,-iri'  u>   inurli  ur  tpvi-rnl   huinlrcl   iioiiiui'    m 


I  ■• 


|H'r'<i<i.  Ill  •Ink,' 
iii'il  lh^•<  uhi.  ,t.    V 
vNtliiiitly  wliit 
\i"»i''iiliir  ir\«' 
<tiiiii«..|   r..<l<ti    1 

rilitllTllI     prt-i  lit 

ih..  i|iii«rl/  KuiiuiK'      ' 
iilxi  .M.i'i,r,     Nil.  "J  M'i; 


^m 


'^.irk.Limix  ..nr-"  iw. 


fm. 


■i  iflK  «'    :  •  ' 


!■■  ^1      ...^1, 


!>ti 


OEOI.()01.\I,    HI  ItVlV,    lAXAlU 


wrinlit,  Tl,i,  ,,r..  i,  .|,tl,T,.„r  lr..M,  iI.mI  ut'  ili..  oiIut  vfin,,  „,  {..,t 
'iHrov.n.l  ,.„  iho  hill.  „s  tl,..  „Ktu'li,  inimr.il,  |..vriu.  iiii.l  Kaloiui 
iin.    in...v    ,,1.  iM,li.nt    in    it.    m..l    .nciumtK    ...voc.l    in    animuit    tlio 

u^.ii«iiv;  .A-i,  p.vritf  i,  tliiTi,  tl,,.  I t  alui.i.hirit   ni- l.illir  c.iHiini.-nl. 

"lu-ra-   in   il„,  |„w,.r   v. in-,  pxritr   i.  ..f  „„M..a|,at   rar."  o irnMi.v. 

A  liraNil.v  iiiiii.nili/.-.|  v.in  ,,(  uiM.iir  iillv  .oii.l.lrnil)'..  llii.-kiics< 
iiiii-t.  tlirpil'.irc,  i'\i-t  miller  this  (rlm'i  r. 

'"/'"■«■  It  i>  not  kii.iuii  vvhiil  aiiiuiiiii-  ,,l  jr,,|,|  „r  ,il^,.,.  t|„.„. 
v.in,  ouiitaia.  hut  a-sav,  niniiiii^  Iroiii  *Ii»«i  t,,  ijciiN)  |ht  tori  nro 
ciaiiii.^l  to  huM>  hci,  ohtaiii,"!;  howv.T.  it  is  prohahh.  that  uv.Tii^e 
tiMs  ttniiM  Kiv,.  r.Mills  i„,t  ,x,',HHiiii(,'  a  lia.'ti..ii  of  tho  .MnailiT  of 
Iht-i-  am.. lints.  Thf  irilorniali..n  that  has  h.-rn  ol.taim-.l  roni-.Tiiintr 
Ihr.sc.  vein-.  h..«.-M.r.  a|.p.ars  t..  at  i.-a-t  warrant  thi'ir  f,.i-th,.r 
t'\|.|..rali..ii    an.l    .h'\.'l.i|.iiii'iil. 

I  III.  I  \\\  -\\  i.iiiii  I'. 
0". '../.(/,  -Th,,  |.aw.s„n  t;v.,iip  i,  ,,»i„.,|  |,y  Kr,.,!  |..iu-an,  Ih,,-. 
Kirtlan.l.  Wni.  i'ow.H.  Iloi.t,  l-..|t.,„,  1);,„  Snilixan.  an,l  Aunww  V 
l.aw.-.an.  aii.l  .■..nM:.ts  of  ^i.\  .•hiinis  hi.Mt.'.l  ..ii  the  Wi>i  si,h>  ,,f  |h,- 
^all  ,  of  liinhoru  rrtk  .  I'hit.'  XXXl.  This  pn-iHTt.v  w.,-  lir-t 
-lal>,..i  in  !>;•*.  has  .,in.v  this  ijuk.  |„h.,i  ,,wii,.,|  h.v  several  parti.,. 
Iia-  h.p-.d  twie...  an.)  Was  local, •.!  h.v  ili,.  present  own,. is  in  liMiit. 
•I'll.'  u'lv.il,.-  niiinh.r  ,,f  ih..  vi'ln,  that  have  he,.n  .iiso..v..re,l  aro  on 
Ih,.  IliKla.rn  .  laiiii  u  li.iv  all  th,' .h.v,.h.pnienl  w.irkhasheen  expendc-d. 
ih,.  l!rili-li  (',,|.i;nihia  ;:.,v,rnm..nl  (luring  the  siinini..r  of 
\'ni<  e,.nslrii,-ie,l  a  waK"n-r..a,|  fr..ni  Kirtlan.l  on  Tuku  arm  up 
the  val,..v  ..f  Fantail  riv.r  t..  I!i>{h..rn  ..^..-k.  an.l  tlu'ii-.e  up  ih,. 
vall.'.v  .,f  this  stream  to  the  Iow.t  terminal  of  ti„.  aerial  trainwa.v  on 
tho  ',aw..  Ill  ^rr..up.  a  ,ii-tan,-.-  ,.f  1(»  mihs.  s..  thi,  pr..|.,.i-t.v  i-  n..w 
r.M.lil.v    ii.-.'.-sihle. 

aeolo'jiral  Formaiwns.-~The  roek  formations  o,,  tlii,  jtroiip  aii.l 
in  iIh'  \i,iiiit.v,  with  111,.  exe,.pti..n  of  ,K-,.asi,)nnl  ,l,\k,«s,  e.msist  of 
th.'  iii.iiihers  of  Ih,.  .\It.  Stev,.ns  (?roup,  of  which  tho  finely  toxturetl, 
(.'r-.,.ni,h,  ampin  hoi  itj.«  pnsloniinat,«,  ami  in  tlu^s,.  t|„.  mineral  v,Mns 
pr.vailii.L'i.v  o.eiir.  In  a.l.lilh.n.  :ni,.ae(>ous  an,!  serieitio  sohisU  as 
W..11    as    ,|iiartzit,\^    ,«.,'ur.     Some    of   tho    Mt.    .Stevens    .-oeks    are    in 

pia.vs   .piit,.   Ivs-il,.,   an.!    all   ar,-  .1  ■..i,|,.,||y    ^,.hi-|.,.f.   an.l    hav,    1 n 

f.'l.h.l.   faiilt.Hl.  ,.riimpl,..,l.  an,l  so  m,-tamon)ho3t!<i  that  their  ,)rigiiial 


M6?7—,,.  96, 


wr  'rx  ijm^wmi  ww-r^mm, 


nC^SEv^ 


?^^w3?^rT!!T! 


Ui 


C**-  , 


'.5'  iibfi  *t 


\fWviV 


AlLl.V    Kl.siKICT,    B.  «.'. 


'.>: 


Ti»..v  i„v,.  .,u  .„..,  „.v...),.i  I.  ,„ „,„.  ,..„.|.,.i...,..„„.  ...k..:  „ 

;";'•'■";■•  ''■"''"'•  -"•' " "•- ">■-  '■'„.  „. „„.;  „ 

;;:";:';":''"""' "" "  '•^-""''•"- • '-..n«i.l 

"'"'"■•f  ^- :'-> •■'-..M-.,.-i..,,.,iu...„„  „,,...,./ ,.:,': 

.'",'■'   7'  """""   """    ""*•' •'■"'   ""•   '"r"..!,,.,,   w.r-   ,,,..,.,1 

;■    ''T"""     '""■"'''     "" ••    -■■"•-    "'-•''    --    ...r,„..|    ., 

;'■"■"'     '"."•'•     ■""'     ''^' -    ^.'T— ■!     i.^     , , 

•"■'•""■ -'--y  U.r.T..  ,1,..  „ ,„.  „ „„„,„„„„..„     ,,„ 

•"■•  I'"  — r.    MM,,..  MMMlur  ,n   ,lH-,r  „.,„t..1   h,.,.  .r ,  .„■!  ,1...  „.„ 

;'"■' " ''-    '"■   -I'-"-'*?''!-!,...!     ,„    .(„.    fi..M     i.    „l,.,.n,n,,     ,|„. 

Utllit  lU^. 

''"    '■^"■'''■''   *"'"'   ""■    "'-i'    :."■.■.•   I.r..l,-u    ,|,,,„    ,!       I,,..,   ,„„. 
'"'•■;■'    ^•'"■;-"l'    .luarr.    v,.i,.    „„.l    ..in-rn,.:,,,,.,,-.    ..„    .l..,.,!,,,;, ,' 

'"'^' ••'"'"■■■- •""    — in   ,h.w,..„„..  „,„„„..,.„, 

■■""^    '""■' '-   ""•■"     -v..r„lf....,   ,M«i,,„,  .„.,.,,.,,,.,„ 

'"      "■    "■""•   •   '■'    '"'"■'•    ''"■'-    '"■■>■"    '>'">.    „    •,.«     im-h...    H,    tlM,.kM,-.    .,,,1 

;  ■;  •;   •;■"•    i"   l-'trth.   ,„v  „,■  TMr nrn.n,....     S„„„     j,. ,„.  „, 

^•"f""'   "'"'  '■'"■  -"■'  >    '-   r-....v..,|..  „„„.„  „„     ,„,,,„.,  ^,,   ,„_„, 

•j'"':^   '""'    " '•'^''-'    'n'«-n.>   l,.,vr.   i„    ; ,,....„    ,,^„i„   „.,. 

.hv.,l..ls,.,ha,  ,...,,,,, I,,,,,,, ,,,,,^,,,,,,^_,,^^ ^      ,^^^      ._^^_^_^ ^ 

'"  ■'  '"'••  '"  "'"•'^' "■•'-  '"•"•1  '1'^"   '  .-i   l..-t  l...th  ,.,„l-.  .,,,.1  onlv 

^'    '■"•"-'    l";ti-     m    I.-.    l..n.    n„„nn..„       An,„l,...    „.,„    „i,|,    „., 

-n..-  ,ln..k„...,  „r  .    i,„. „.,,.;,,„„|    , ,,..,     ^^^^^j   ^  ^^^1 

wp    ,.„„„.|,.,..   ,„„|     ,..„„i,,,„,|    ;„     ^,.^,,,1^^^     l..,..f„-i„„,,    „lnl..    ,l„. 

;'■""■;'"'■    ^'•"'^-  '■■"-'-  ^'-"'  l---fr.^rM„.,.„  .,„.  ,„,  ,„  ,„  ,,.,.,  i, 

l-'Mifil,  mi<l  „,,  nm.O,  ii-  L'  tVvt  i„  thirkno.^  (  Fiir.    I), 

A    ,-,.«•   i..„ti,..l„r    v.-ins    ,„ ,     l,„„.eu.r.    .,k,.„.„„,.,1     ,,;,,,     ,, 

jn,.   ,|.s,.,.il...l,   „,.t   l,nv,.  l,.n    ,„„.....l   M„,...   H...  ....,.,.,r  „..n  ,.,■   „,. 

fa„lt,„^  o,.,.urr..),  ;,m,I  -„  I,..,,  i,^„  „„„ff..,.,„,  ,,  „„.^,^  ,„„,,,„,.,„. 

11...  lar^'ost  ,,„;>rt/  1..,,,  ,„„..,1  „,.  ,>,„„  ,„  ^  ,„,,,,  ,.„,.,„_  ._^  .j,;,,,^,,,,^^ 

"".I  ..wr  L-1..  ,-..,.t   i„  |,,,.,|,     This  i>  ,1,0  v,.i„  on  wl.uh  ,1.,.  l,„lk  .,f 

thr  u,,rk  „„  ,|„.  Fiiphnn,  Haan  h«.  l,«.n  ,.f.rfonm.,l. 

Tho  v.'ins  or  lon-M's  are  .ompo^,.,!  of  ,,„artz  wl,;,.l.   i.   i„   ,.1.„.,., 


-1    '4.*Jr    1    Jj'. --;,•- 


1)8 


i.ml.lil.llAI,    slIaM.    CA.NAHA 


I'Vrili'.  iirh!  niili\i'  ii"M.  Soinr  -.imi'Iiiii  ii-  wi  ii  -kii  in  uliii'li  purli- 
i-ln  4if  yiilil  cxi-ii'il,  wliirli  Hirr  41-  niihli  ,i,  '_•,,  nf  nil  iiirli  in  ilin- 
imlir.      Ill  olliir  |iliii<-  -iiiiill   tliik<'->  <<r  li-.m-   ci|    t.'i.'i!   hiti-  in-li'il   tip 


to  J  I'l  an  iiii'li  iHTo— i.  -W'"  '  r^'iii  iIh-  liiiiiliHl  iinii.iiiil  nt  \.f'- 
■ilifctinjr  and  ii--avinL'  tlial  lia-  bnii  iicrt'uriniil  it  lias  Wit\  fiiiri'. 
r.'nclu-ivclv  (liiii..ii-lrat.Ml.   for  tlic   llii:lH>rii    '■Uiiiii   at    'ca-t.  tliiit   th.' 


All  l.\    MSJKU   1.    11,  1-.  ,,,j 

U-U\   .-•■•ur«    in  ..M„.„>l.nll.v    „M|»Tt.,„t  ...n.Mn.t.  ..mIv   i„    ,',.,   ,.,  „,  ^ 

;:;'""•  "■"'  "";•  • '''"•  •"-  ^-"^'<>  i-., ,,..  ,.r,;..„...,i:v  i,.,r,..  „. 

Ill"  ..«m.rH  ,.|nim   tl„„   ,(,..  j,h,  ,„.,,   ;,.„.  „i,|   ,„^,„^,.  ^„.„  .^^  ^    |, 
'  ■''*"■•  •"  •'"•  '""     ''"■  l"iik  .,.  tin.  ,„„„„Mf  iHin^  iu  Ln.M, 

Ii"v..  !.,,.„  ,Ir,v..n,  ni.,1  «.„„..  „,„.„.,.,„-  and  tr.  n,|„.«  Imv  I,..,,  ,„.„l... 
Al-..    a    fm|...nirv    nrri.il    irmimny    l.TlKi    f,.,  f    |,,„^.    1,,,,    l..vi,    , ,  „- 

'"'"•'*■''    '"   '■""'    " ■■••    ''■•"'    "'■•   t.lII...U   .In,W>    .,.   tl„.   V..1I..V  l.„ft,„„ 

"Mil, II    (  IMMs    ,,v     Ullllli.H\    (  iti  IK. 
.\l..rH|    H    nnl.-    iM.rlli   ..f    i|„.     |.,„vv,li    y-n,n|.,     ,.ihI     i,!.,.    ,,„     ,|,  . 
"<-l.  ril   ^lo|«.  „<  III,.   |!i>tl,.„„   v„i|,.y  ,||   „   ,H,i„t   ,.|„,||l   ..|,|„,.it,.   I'.t.  r'. 

""I'in    (l>inir.  .'!  nn.l   F'lal..   XXX).  a   ti.*ur.-,,    i.t,.,-.    aIm,-!,    „ 

lr,..N,,l.l..   |-.,r  a   .li-tan.-..  ,.t'  at   Ira.t    :!.1KHI   f,.rt,   an.|    tlir..  ,.'l„„.t    tl,i, 

''" •■"     '"     r.'iiiaikalpl,v     |),rM'-t..at     in    dip,    ,(rik.-.     ||,,.  k,i..--       ,„d 

IMili.ralizHliuli.  Tlii.  v,.i„  ,.|,N  ,|„,  ,..|,i. ,,,.,.  .,,,,1  ^„.', ,',,;,! 
iH.r„l.T>     ,r     il„.     Ml.     .>!.., .-n-    IU-,  n|.    ..<     r..,-!,-.     |,;,.     ,,„     ,,^,r.,.,.. 

lliic'kii.*...   ,,f  al t    ;U    |V..|,   -irik.-^    .\.   .-,.;      K.,   .,„d    1m,   ,,„     d,,,,,,! 

4"T|,n,di.Md:,r   attilMd...      Tli,.   Ii,-un-lilln,^    , -i-.,   ,di,„.M    ,„t,r.  ly 

uf  .I'lart/  tlin.M^di.ml   wlii.^h   miv  a^i,.nal  j.arli.'l.i  ..(  pvrii,..      Tl,„ 

('•ill  i>  r.Mi.irk.d.l,.  |-,,r  il~  p,.rM>t,.nrv  aial  f,,,-  fl„.  r,„-t  tl,.,t  ii  > 
til.'  ..nl.v  li.Mirr  V.  in  M..t..d  in  iliis  ln..alitv.  Tli.-  .|iMi-l/  i-  l.li.\,.| 
Iu  rarrv  a  frw  d..ll,,r-  )..  r  t,,,.  in  p.ld.  lait   n,.,...  „f  lli,-  known  as-a.v^ 

-"  ''^""  "'''"""-I  l'»v.'  i;i\.-n  rr  ilKin  .+  |.i  i„.r  t..n  in  uoA  and  ^ilv^r. 

.\t    i..,i-t    !><,.   .■lain:,,    tl,„    -Kinli.-    and    tl...    Mh.M    (■„,,•.    ,.»,„d 

•■•-I ''^■•■'>    ''V    ^Viii.    I',,,,,.II    „„d    Kivd    {.an -an.    an^    l...;,l,.d    .a,    i|,i, 

vein,    iind    ..n    tlic    (l-M    (■„,,    ,,„,    ,|,„,|,.|,    ;):,    ;■,.,.,    ;„„l     ,,;,,    f, .  ,     :„ 


Ir'iiulli    ri-|'<'cll\i'l\,   lia\<'   1 . , 


n  ilri    -n   m  i.n  tin'  .iiiart/. 


nil     l\iiii;iM.    \ri\i».' 
'''"""'■     '''!"■     lnip.i-ial     mil,.-    ,ii-.'    ..uiad     i.v     \[,.-r^.    T.     jj. 

•'"'"-•     "'"I     ■'■' ^'"1^'-     "I'    Allin.     and    WilJian,    A.    \l. ,.„■.■     .  f 

''""^''""'     '••'■    •""!    "■"-!-'    •■'■   I •      n  vMitrant.       ,  !:,li„      -ii  .,,.,,! 

■"   '''^'  ^""•''  ^i'l"-  ■■'■    Min.r..-   i„ t.1,1,.   .-,   ,„1I..-    ,„   ,,   ,„,n|,u-,-i,  ,K 

.lir.vti..n    fr..m    th,.   t..w„    ..f    Ailin    t,,    «1.,  ,-..   a    -  ,.d    »ai:.„,  n.ad    h.,- 

TSs.  7.-.9;  I90J.  |.|p.  Ii  7t.  (17,.  '  '  '"       " 


..      I;"!'!'"'.   ■!■    ''..^;'   ••'■I'"lt    ..M    II,..      \tl,n    l„n,,i,i;   ,1,-t,    .t      II 
Iwi.     (iiol.  Siir\.,  (  ,Tii.,    \„n.   I.'ei' .  ivw.   \,|    XII.  j.    r,  Ii 


l!'l-ll    Ci,U. 


:N;i;7     i. 


till) 


t.miiM.li    »i,   |(LUVI\,    t.i.NADA 


I.C  II  rnn-ir..  t.,|  (hiiiu.   li;  iIm'  iiiiruii.i^  t..  lit.'  L.w.-r  iiiiiiu-l  i-.  l.it:U) 

'"''•'   '"  '■'''*»' "'"•»'•  Allm  wfi,  ri.     Till,  t,r.,|HTly  wiip.  rir.t  lm-oliil 

ill  (■'!•!•.  .111.1  ill  !;.  Ni  »,..  I,.,iii|.'.|  I,,  il...  Niiiir...!  S.vn.linit..  „(  l>.ti>|..ii. 
Kiiuliiii'l,   wli,.    .,rM>ii|   iiii.i   <r..wii«riiiiir.|   iIm'  .  luiiii.,   Iniilt   u  Hv>- 

■'""If   "'ill    'ii'l   ' I*   li"ii 111.-   ,>r..|«<Tlv.   iiii.l  ,|i,|   ••..ii*iil.nil.|.- 

.l.v.'„|.iii.iii.  Ai  III.-  rii.l  .,1  „  y:,r  ilij.  ,Mi.li.-iil.-  iil.t,n<l..ii<'.|  III.. 
|.r.i|«TU    nil. I    Mr     II.  rl..ri    l'.-.<r.-.-   ..I.liiii.,-.|    411,    ,,|,ti„„    ,„,    i(    f,,f    ;> 

N.-iir-.    llMil  .'      Sim.,,   ihu   n u,,   »,.rk   li.i-.   !»■.  n    |»Tl..riii.-.|  ..ii   ||i.. 

|irii|H'rt.v. 

.N./m»i.;/.,.      All    ll„.   ».,ik    „l    II,.-,-   iM.ii.-   h»-   I „   ..x,,..,„|.,l    ,,1 

.K-vi.|..|.ni«-  „  ,|„itl,.  ,|,mrt^  l.xj..  wlii.-li  ...-ciir-.  ..  a  lii,.l\ -I'-Mnr.'-l  r-.-k 
iliHl  num.-  Ir,.iii  .1  li..riil.l.-h,|.-  .Ii,,rii..  i„  „  li,,riil.;,.ti.|<.  l^-irito  |...r|iliv- 
ril.-      Til..  I...I,-  .irik.-«   \     Til     K..  ,iii.|  .h,..  ,ii   ..iml.-  .,f  .Ml     t,,  lUi 

lo  ill..  ...,uth.^i.i.     Tlii,  .1,. ,1    i,„. 1,1,1,.,  Us..  ..r  tlir.!..  ol..*..  ,Miriill,.|. 

iiiiii,.riili/.-.|  (i,,iir.-,  v.lii.li  , iiiin  „„  iiuvr.-k'ii't-  tliii'liiicH,  ..f  .>  u,  ;! 

I. it  .•!  \.'li,  iihiti-nii;  .-..ii-i^iiii.j  ih.iiiiIn  ..f  .|,,,,rt/.  ■.|'itr-''l.v  ili.lriluit.H| 
llip.uifli    ivlii.li    ,ir..    piirli.-l.-,    ..I    r„l,i,a,    .■|,.i|,„,,vril..,    |i.vrit...    iii,il,|. 

'■'■i"'-  -I'"'  ■ii-i"iiiilK.  luitiM-  ii..l,|.     A   .-.,i,-,.|.ri.M..  |i..rti,m  .,f  il,,. 

'I"'"""    i-    lli"iii;lii    il.iiii    tr,„M   #11.   ,,,   ;(i.-;„    i^.r    ,.,„    j,_    y,,|,|    ^„|,^ 

Mlur.    111.-   -ilv.T   l..imf   r.li.llu!>    Mnall    in    mi nl.     T«.,   <-r.,-.-f.-iit 

tiiiiii.-l,  lijv.  Im-.ii  ,|riv,-ii,  uln.l,  |„|,|H.,1  III,.  ,..j„  ,1,  ■•:,  ,|,„j  I, J  f,,^,j 
r..,|H-,-tiv..|.v,  ii.i.l  lr..ii.  III- wr  liH.  t,.,.,  ,,,•  .irifi,  |„iv,.  I,.,.„  .Iriwii. 

I'l,i,ty  .,1  wal.r  1-.  lu.iihil.j,.  ul  III.-  I.a„-  „t  Muling..  iii„!n,tuiii 
t..r  .  ri.-liiiii.'  nil. I  liiilliiit;  r.-.|iiii-,-iii.-iii..  ,ii,.|  ih,.  liilN  ..n  |'ii„.  .-rt-fk 
ii.Mrl.%.   u.,.,;.|   atl'..r.|   aiii|.l.-  |...«.  r  l'..r  iiii>    .-rilliiiir    iiiliiiii(f  r,-.iiiir.- 

IIK-lll-l. 

111.-  |ir..|Mrl.\  lb,.-  )),„....-..,  ni,,i,\  luiinral  iiihniitaKi's  in. I  i-..ii- 
tarn-  a  .-..iiM.l.ral.li.  l,.iinaK.'  .if  on-  wlii,-li,  allli..iigli  i,.\v  b'ra.l.-,  »li,,iilj 
|.r..v,.   |,r..tit.ibly   w..rkal.l..  |..v  iii.>.lt-rii  .■.•,,ii,,iiii,-al   iii«t|i,„l-. 

Ihoh:,,  ,il  t;>im.,i;o„.~Thv    f„rinali,.ii    at    tlu-    I .-rial    mines 

"l'l"'"i'-    '•■    I 'i"'l'>    -1    'li'rl<    Kri-ini-li    l„    l.i-,,wni-li    irr.H-n,    ,|,.|,ho. 

Hn.lv  t,-\lun-.|,   r.M-k   lliai    j.  ..itli.-r  niftfa-.-..|M.-a!l,v   .•ijtir..|y  aplin.    li,- 

'"■  ""'•!■'   >i'il'lu   li.irnlilcn,!..   iilicii.K-rywt-   in   an   aplianiti,'  )fr»i:ti,l- 

iiia--  aii.l  i-«ni;i->  fr.'in  .1  li,,rnlil.-n.l.-,li,,rit.-  t.>  a  lii.rnl.lfii.|.--,|ii,ril,. 
jxirpiiyril,..  I'n.l.-r  tli.i  iiii«.r..s,-.)iH,  a  lypii-al  sair.pl,-  pr.iv.xl  t„  |„, 
i-oinp.i-'Oil  lawly  <it'  p!aKi...-la-,.  an.l  pal,.  l.r.,wni-.li  li.>rnl.ii>u,ii-.  witii 
-"'111'    '" ~*"i^'    iri'ii    "ri'.    til.-    Ii..iiililt'ii,lt'  oci-urrintr   in   shreds   and 


A  I  I.I.V     |i|«  I  nil    1  .    11.  ,  . 


I'll 


iri»u..li.r    i.nMimii.     i.,,,,,.    „i.|"  rlr.th     i.riMin,a.,|    „ii.l    .-..n-f  iMt.nu 
lit-iirl.v    hulf'  ..f   tiir   r...k    111.1-. 

/'...-„,/,„„    „,    |,,„.      .VI,   „„.   «,.rk  ....   tl,.v  ■•;.„...   I,.„   1,..,. 

'"''"■'"'•"'  '"  '''■"'" "  •"••  ' viri  ..r  I.hI..  «|,i.li  .Ink  .  ..(.|t.ai- 

mni.l.v  \.  7     1:..  .Ill-  (r .-.<•    i„  .;..    ,,,  i|.,.  .„„ili.  „.t.  ,  ..„,hi„..  .■  I,,  r.. 

"  '""  ' "  '"I '■  ""I"    I   '■•  '•    I"  I  "t   >.lii  iin.l.pial,  ..,1.1  I..,.  I„...„ 

Infill  l.iil  iiP-lihl.-,  Ill  i,„,-i  |.|.„.  ..  ||„.  ,|„.,n/  I  I......  i,il..l  mil,.  r,i  . 

ttlii.li  li.iv..  i.,.,.,,  .|..,„,.,i..  I  1,1  ...,..r,i|  ,.| |„imII.  I  ti-.r.-.  ,,i„(  li.n.. 

iil-.i    r.'i.hi.-,.|    i„.,r..    ,.r    :,...    ..(    il,,.    ,,rlwiM„i    hii.t*.  ii'i.i.'    u.iP  r...-k. 
I'lif   vnii    1-    ihii.   ,1   .•,.rii|,.,i,,i.|    M-iri,   ,.r   -m.-..   r.  |.lii.tiii.i,i    |,m-    1.,    1, 

fffl-<-»iv.'     1.1     ,1 .i.l.Till.lf    .i.-KHf     ill     nIl.Tilllf     the     illtiTMIlllii;     JM.I 

iiil.TiMh.t..|    r,,.k  |...rliMM-.    111,.    I, Till    l..,|..    ,.    |.r..|,„I.K     ,i„..i    .,,.|,r. 
)iriiili' 

Oil    ,„•.■,, mil    ,,i    ,1.   , |,..|iii,|    ii.iiiir,-   ilii.    i.ii,    ii.iiur.il'v    v.,i-i,. 

■■■■ii-i,I.Tiil.l>    III    tlii..kii.-..    ;iii.|    ,.   „|.,,    irr.xiil.ir    in    -Ink.-   ^.n.l    ,|,,., 

The  iiiaiii  iiiiii.-nill/.'<|   hiiilt   /..„,.  „|,i,.| 11. 1, 1, It..  ,|,i,  |,,.|,.  i,  |-„jr|» 

IHT.Ut.'Mi:  liiil  thr  wiri,.!..  .iii.ill  iii.|,i.|,..|  in.iiilHr.  .,r..  .pili..  .ri-.iti.' 
iiiiil  ill  iii..,t  1,1,1..,..  III,.  |,„|,.  i,  ,|iu,j|,!,.  Im,,  ,„,,  ,„  ,„„„.  ,|j, ,;,„,, 
piiri-^  111  til.'  .i|,|...i.  tiiiiii,.|  .,11  III,.  |,r.,i..ri\  .1  r.iiK.r  tv|,h-,.l  -.  .n-.n 
u'ivt.< :  — 


ll;,li(ril,|f  witli 

t/imil/,  fic 

l{,H'k  mtiiit  u|,ut    r.'|,tiU'.'tl 


'>,i»rt^.  ftf 

rtiKk  niii.M|..r«l.l\  altfLiI  .in, I  li.nnly  mm  ■,t,iiii.-,l 


Uimrl/ 
K.«.t  Willi 


1  r 

In 

.J 

■J 

•I 

0 

■^ii"'li'''"   li"ii     '■"    I'.-.l    t..   til,.    ii,,rtli..ii.|    -Ih.w- 

ll.tiii;iiik'  unll 

Ki«k.  liiuMly  ii',,Ti  . Ill, II, . I  aii.l  .,,i,„.«|,ai  ,l.i..,i„,.„,.,| 

l^lliUI/,    .  tc 

|..«,t-\«.->ll   . 


ll.      In. 


I         I 


''"■    ^'■'"■iiwl'ri.ij    .i| .ir.    t,,   li.iv,.    .11,    ni.-i-i.n,.    ,ii;ur,;;;,t.-    ilii.-k 

nos  .,f  lr,„i,  J  t,,  ::  i,.,.|  :,,„|  ,.,,i|,i.,,  ,„„iiilv  .,(■  ,|i,„ri/  wli„|,i.  ,,|,.  „ 
iron-.f,ii,M..I  ,.r  n.-..-..„|„iii.,.,|.  ,i,i,l  |r,.,|ii..ntly  ..xliiLit.  ..ni-tili.-ai  ,..,1 
1111.1  .•ninl,.siri„.t,ir...,  l„it  i.  ,i|,„  i„  ,,|„..,.s  ,,,;i,,.  ,„„..jv,.  ;,,  ,||,|„,,,r. 
iiii.v,      S|,„r.,.|\     .Ii.t,.|l,„i,..,|     ilir..,iL'li     lU rw    mv    |,,irti,-l...    ,.C 


'"-  t.nii  'M.h  \t   M  in  »  V,  «  t\  \u\ 

kmI.'iih    .li,.l.,.|i,vrif...   i^riir,   umI.mIih,.,   ,„i.|    ir.-  g^.H.     I'..,  k.'H  or 

•h.H.H  mvur.  h.)W,.«.r.  .1,  «|„,  h  iIm i.,lh.    i„i„..,„i.  „r  |.l<'riti- 

fiilt.v 

hi  iiiMiti.ii  I,,  rl.i.  iiiiiiii  UhI'.  nuiiM-cm.  oili.r  vi-in.  i«ii,|  .iriinjiM 
pvi.i  ...I  ll...  |,r..|„.rl>.  a.i.l  »li..  I.m.r  tunii.'l  h.,  .r.-.  .  .it  H..v..ral 
''•-nn-.  (Ii.tf  .■..„r„in  fr..,„  .;  ,.,  ,  |„..|,.,,  „f  ,,,.„„,  „„,,  „..,„.„„.^, 
iiH't^illlr   iiiiiii  ritN. 

I'a/,,..,  a,.,/  T.Mlm.  „l.~rW-  iiv.rug..  .,ii„.m,l.  .,|  «„I,J  ami  ,il».T 

''""  """"   ''"' ""'"•  "f  '"il>    M|>|>r..xim«li«l,v  known.  Imt   a  ,•,,„. 

M.|.  m1.1i.   iN.rti.iii   ■•(   III..  .|iiari/   ...iii„j|,.   pr.l.ul.lv    lr..iii   *i<>   i..   ♦.«» 
IMT  Ion   III   il......  iiiiii. tmU,  iiikI  „„„j,  Iiuvo  I,.,  11  in;„|..  i|,ut   r.ni  ,u 

hiuh    H,   #111)   IXT   I. .11.      Ill    |1M»2   „   t..,t   ,„„„,|..  „(    ,1,,.  ,.r,.   «..,Ml.i,u 

•'-'"^  I""""' '•  W''"  -''I't    r..    IVIl..w||,,r>.vN.   llr.MMii.  ,ii..|  i.ihi.hi 

I'f  Vmi.MKiv.r,   U.C.  wlh.  ri'|".rt.-.l  thn  ..ro  t..  ouiluiii:    - 

•  ii.iii,  I'rt  II,..  »,iiu„j  ,,,  $M.m  iMT  '.  tL'i  •• 

T"'«l »riM 

Tlii-    hriii    iii-.i    1I.I.I-:   -Hi..    |.<.4i    iii.llii.l    I.I    ir.'iilliiu    lliii    or.' 
wi.iild  l.i.  tir-t  I,,  -iivi-  til,.  u'<\>\  l.,v  uiiiiilttiiiiiiiiioti  i.n  ilii.  |.liiti.«  rr..iii 


Fig.  i.    Dnifimmat.c  jfcl.on  Ihiouih  |.,«  worlirngi  at  th«  Impw  jl  min«.  Atlin  minmi)  .lulncl.  B.C. 


:i    .itiiir.pl.HttiTv.     nil. I     tlu'ii     i-Miiii.!.'     til.-    tiiiiiim*.     wlii-n     ii     t.)tiil 
I  \tru.-ti..!    of  hIm.iiI  '.it  imt  i-i-iit    .f  tlic  u.>M  hiiiI  <ilvi.r  c.(>nti>nts  slioiilil 

111'    T*llV|..i.' 


*1I  l\     I.I.I  in    1       II.   I  . 


I  O.J 


A  iiiillf.i..  ...HI, 11.... I  I  .r  «v.r..l  ».«k.  l.v  il...  \,M.„..|  .,,.1,. 
<Mt..  in  iwm  ti|.,ii  ih„  „r„  ,,,  .|,„  »,.i„  „„4„  u,^,„.|,„^  ,„  ,,,  ,,^ 
pul.li.li.-,!  r.'i«.ri.  H   iiiil.-  ..\..r  f|.>  |»  r  i..ii  in  u,,|.| 

lhttt»t,m,„l      A.  tl...  uMr..if..  .|..,H.  ..I  tl ii!i  I t   M„i,r.,. 

iiioiiiuHih  „  al.,Mii  ;!.t  ,  .„„|  rlir  V,  .1,  ,|i|.,  i„  rl,.    .,,„i..  .Iir  ,ti..i.    I.m 

Hi  .111  HU'ritu..  ..I   .i|.|.r..x..M.ii..|<    ."..v.  Il r.    KrH.lu.ilK   >t,-u  f„ril,.r 

f^.m  Ihi.  ..irl.i...  ,.|  (1...  ii...ni,i,iiii.  Lot    .„(i|  i|„.  |,..,i  ,,f  til,.  II, „.,,„ 

i'  r.-ii.h.ij  iIm.  tfiii  I,  n,„|il,v  „r...»,il,l„  |.v  ..r»*«-<-iil  tiiiui«.|.t  (Kiit  .'.i. 
•!«,.  .•r.i.-.iif  tiiiiM.N  liuv,.  |„H.„  ,|,u,i,  till.  uiHHT  luiiiioj  t.i(.i...| 
Hi"  Hill  lit  u  .ii.ii.t,.-,.  ut  J,-,  i.^t  .111.1  111..  l.m.T  ..III.  n-ii.  I..-.I  III.  ,.r.. 
ill  \\i  lV,.t  hi.„„  ,|„.  ,,„|.  „i  ,|„.„.  ,|„„„.|._  ,|r|,,,  |„n,.  |,.,.„  ,|f,,,„ 
ill  U.tli  .lir.H.»i,.i„,  „,„1  ,-,*„  f..,.,.  i„  „||,  „,  ,i,„J,.rK,„.,„|  »,,rk  !,„.  i...  „ 
|»rf..rniis| 

III!     ill  HI'*    MIM  .' 

Til-   lli'mi..  mill.,  i.  ..«,i..|  l.y  tl...  (i,,|,l  i.r.,u,.    \luui.«  »  ..i.u.ni,.. 
l.iiiHl.'.l.   Ill    hIh.Ii    .M,-,r-.    II.    M.ilii.i,   „.,.|   W.Mii,   .l.,lii.-..i.   ,.iv   III.. 

».nM.'il...l  .|iar..|i..|.|>i.,      11,,.  ,,r..i«.rt>  i-i-l.  ..t  luii..  iiiiii,.mI  .Lnin. 

iLr.-.'  i.i  «lii,l,  „r..  .nnvn  r„i,i.,|.  .,i„|  ,.  .ii„,,t,.,|  ,,„  ||„.  ,.,,.,  .|„,f,. 
of  Atlin  l.iki.  I)  iiiil.~  iicrtli  ..t  th,-  At'iii  |«.-t  ,it»i,.,.  Jlj.iir    H 

S.v.nil  lli.,ii..,i.,|  ,|.,||„r.  |,Mn-  I,,,. II  ..)i|K.,„|,Hl  il,  til..  ,|,.i.|.,i,i„..„i 

•  •r  llh«.  .1,11111.,  iii.iihh   1,4   tw,.  .luiiu  whi..||  w|„.„  vi.it.^1  III  (».•!. .Ur 

l»l<i.  tt.f  IiII.hI  will,  «.,!,,.  ...  „,.„  |..|i„i,,.  i„|-,,ni,„t,..T,  1,1  !«,. 

..I.fiiii,..!  .•..iii-.riiin-  il„ir  ,|..|,t||.  ,,r  ili..  .•Ii„rn.'l -r  ..f  il r.-  .l.-|H,.ii. 

It..|ii    II,..    ,i,Ht,.ri„|    ,.,|„„...|    ,,„    th,.   ,|iiiii|,,    til..    r.Mk    in    tli..    .|,„|t, 

..|.|..nrH  t.,  U-  iiiHJnh    l.l„..k  ..iLrf  ,iii,|  .•!,  rl   l.r.v,-,,,.  I.m   „  ,.r.,iiit.. 

|"ir|.li.w.v    .l.vk..   III..,   .lit,    ||„.    f.,riimli.,ii    in    ihi,    vi.iiiiiv      Tl r.. 

"I'l'""'"'"-'    "i''-  "'■  "  'I'l'irt/  v.iii  ..irnihi  -..lu,.  i-vrit-  ;,„.|  (>,•.■ 

gui.l. 


H"l   I  niH     Mill   M  MS     1  I.MM.. 


I!  !•  Ill' lilt. 


A   nimil..  r  ..f   :  '  •  ■..     !■.  .v  U^-m    |,„  ;,fi,|   ,,„   f|„,  ea,t 

"'" f  Jt"iil,l.T  iii,.,n!.i-,    ',..>,...    .i-r,.;.  ,  ,„i  |!.^„i,|..r  ,.r.„.Us.  „|„„„ 

li'  mll.s  in  II  ii„rtli.'iwf.Tl..  .1....  •      .  f,  .„,    \,]\„  .  ,,,•  ,| ,|„.  ^v,,j,,. 

Stiir    (ir..ii|i'    (l)i:,K'.    in    ,,f    thr. In    .,  ,,„i,.,l    l,y    C.ii.tiiin    \Vi„. 


'  jtobfrt.  n.  W    r      neiH.rt  „f  „     M.„, .,,.,■  ..f  \; 


..».  H  r    ifloi.  |,,  :s(( 
till.".  II  <■ .  i'.i)i    i. 


Il>l 


<.M.|il.,l.    II     »l  M\  H  ,  1    J'*  M>« 


»l"'l...r....     H     \.    ......     rh.      I.A..     V..«     .„„.„.    ,,»u,     :.,      .., 

'>r^.  .U.n..  -m.!  |„  .1...    ,  i,„  u,,,  ,,,„  „„.  ,„.^,  ^^j,,,_^^,    ,,^^^ 
i  m.  (Hf.,„  u„.|  ...Ij..,,,,.,.,  „,....  ^,.„„^  „^.,  _,|,,,  ,^.j^^  ^,j    ^^^1 

•;"  "."""  "'   "'•'"   ""■  '• ""  »"■  -ri- (  t .„.r |,„,   ,rn 

'■"•"'   ""   "'••    •-'"     V ..-..I    Whi...   Si„r  vf,.,.rt,^. 

n...  i..nM..f..M.  .„  ,|,„  ,„„„,,   ,.,   ,,.„„.  „,^,,,.,  _.,_^^^^^,^  _^|   ^,^^ 

'•»i..U.r.  ...  .|«    M,   SI..,..,,.  B„„„    .,  „...i,._  ,„ ,, ,,|,i,,.,|„.,., 
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Iim; 


liK')|,M(,|(    M     »M!\  I  1  .   r  \.\  All  A 


iiiit    it*   Ki'iicriil    jpp 'uriiiii-i'   warraiiti    tlu'   q;iiH'iiJitiir<>   v(   nurticioiit 
work  to  iiiciro  tliurutittlily  cxplor,    tlu'  vein. 

Tin-  Brolliun  Claim.- 'i)ii  tin-  Mrotli.m  cluim,  uiiuiIi.t  iniiioruli/.i'ii 
fU.-iin'  inTurs  in  tlit»  ('i.u»t  iinii*;-  (fruiiitir  rix'k-.  niriiti-  N.  J.".  K. 
liin  ail  alri]i.>t  vcrtiial  atlitinl.  .  aiul  can  bi-  trai'fd  from  lu'ar  tlie 
luTol  of  llio  vallt'.vlMiit,,iii  M'ViTuI  lii.liilriNl  fe<t  iip  tlic  iiiniiutaiii 
•  iiii-.  In  plui'i-H  tlii^  fault  iiic!iiilcs  lielwtvii  its  wall-  -cvcral  iiH'ln'- 
ot  ipiarl^  wliirh  is  a^-ociatoil  witli  soiiu,'  calcite,  niiil  i-oiitniiH  mori'  or 
l«f«  Kiilona  aii'l  totrahi-dritf,  aiul  ul-o  iMi'a.-ional  partii'li-i  ami  tlaki'- 
of  nativu  Hilver.  N'eur  tho  valley  thi*  tis^uro  im'  W*  only  about  om- 
fourth  of  ail  inch  of  dit'oiiipost'd  chiyiv  material  tlirouKJi  whii'li,  anil 
the  somt'wliiit  .'litcn'tl  and  rcplaivd  walls  for  il  ami  11  inches  on  eucli 
Hide  of  the  fault,  is  a  certain  uinount  of  ilisseniinat«sl  ardent iferoii- 
fetrahedrito  and  native  .-diver.  Assays  of  the  minerali/.ed  wall-rock 
have  U't-n  ol>tainod  that  xave  results  as  hit^h  as  OiKj  ouiioes  aiiil  it  i- 
elaiiiK^  that  a  zone  \->  to  It  iiiclie«'  in  thickness,  borileriiiK  the 
fis-ure.  will  averaKc  from  Jn  to  'to  ounces  of  silver  per  ton. 

Cnpriferotti  Silver-Oold  Veins. 


The  veins  c.nsiil  red  in  tlii-  rci)ort  as  belongintf  to  the  cupri- 
ferous silvergold  class,  have  been  found  in  Atlin  district  only  on 
Table  mountain  which  is  situated  on  tho  north  shore  of  (iraham 
inlet  opposite  Taku  Landiiur.  Tho  only  two  d 'po^its  on  this  moun- 
tain that  have  been  at  all  developed  occur  on  the  Petty  and  Dundee 
g:rou|w  n-siKH'tively,  and  oii'ur  in  yranito-ixirplvvry  which  is  intrusive 
in  Chieftain  Hill  nndesites  and  andesitic  tuffs'.  The  vein-  consist 
mainly  of  quartz,  calcite,  galena,  ehalcopyrite,  pyrite,  inalachito,  and 
azurite,  which  minerals  occur  also  to  some  extent  disseminated 
through  the  wall  rocks.  The  Petty  vein  where  exposal  is  from  6 
inches  to  2  fe<.>t  in  thickmws  and  has  been  trace<l  for  ovt>r  KK)  feet; 
the  Dundee  vein  has  a  nia.ximuni  known  thickness  of  2\  feet,  but 
has  not  Uvn  fo'lowed  more  than  50  feot. 

THE    I'KTTV    (iHOlP. 

Tht  Petty  group  is  owned  by  Mr.  Tra  Petty  and  consists  of  two 
claims  which  are  situated  on  the  southeastern  comer  of  Table  nioun- 
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tiiiii,  (ii.Tl.»ikiiiK  tiniliMiii   liil-t.  iiii.l  iir.'  alMiiit  :;i   mi 
»i-t.Tl.v  .lin-.-iiciii  ir..iii   I'.ikii  I.Hii.luiir  (Uinif.  :!k 

Tlir    r.Hk    f..rmuti..ii    i„    i|,i,    xiriuitv    .-..ii-i-t,    ni.iiiiU    „i 
«  In.lt.in   11,11   v.,|.„„i,-.  «ln,.|,  a.v  l.-rr  prrvaMingly  Kfrui,!,  uu.K- 

-II,-    UIM    .....I.Mtir     intr-.       Th.w    l.i.v,      :.vl,    l.Xl.-liMVll.V     lUVudfU    ^y 

<bk.-,  ,,t  ,rriiiiil.-|«,ri.|i.viv,  li-lu.  .<ii.n  t.i  ih,.   Ulu-ha  iiilriHi*,.,, 

Only    one    iiiaiii    sum    Iiim    bwu    ,..    iar   oxploilcd    ..ii    Ilic    lVit> 
KroU|«,  mill   till:.  (Hiiir-   in   tlir  Kniniti-pi.n.li.vry,  ^t^ik.■-    N.  .in      K. 
aii.l  Im-  an   av,  niKc  dii.  ot   ul.uiit   40     lu  tla-  nortliw,».t.     Tl.e  vein 
"on-i-ts  mainly  „i  urnitU,  rali-ile,  gukim.  (.•li»lcoi.\  ntc,  |>.\riti'.  niulu- 
chiti',  and    a/uritc.    and    one    small    cavity    was    found  tu  be  lined 
Willi  smah  crystals  oi  tlm  riiro  niin.ral  linarite  la  hasic  sidpliati-  ol 
l.-ad  an.l  cupiHT).     Tli..-  .iiiartz  U  sffii.  nill.v   r  )r.t-stained  and  (..•■•ur^ 
a->.)ciati'd   witli    vuryinK   uniount^   ot    lalfilr    which    in    ,,:.  .^^  evvii 
oxccetls    the    qinirtz    in    amount,     (iulonu    and    dial.v.pvr  in    an-    the 
most  uhnndant  oro-minrnd-   i>r«'...wit.    and    oi-.-ur    in    approximatuK 
tMiiial  ninounts  and  in  suthiicnt  cimintity  in  iiIucm  t..  con-tiliito  tin/ 
Breater  portion  of  tlw  win-material.     This  vein  hu,s  a  thii-km-s,  at 
tlu'   wide-t    i>oint    «o   far   discovor.-d,    of   ahoiit    i>    fwt,   l.iit    rapidiv 
diminishes  to  «   in.-he^  or  l.'.s.s  within  a  distain'o  of  .".ii  f„.t   in  ,.aili 
direction,  and  has  not  het-n  followed  for  over  IW  feet.     It  is  pos,iMe. 
however,  that  further  development  may  show  tlip  vein  to  extend    i 
somewhat  greater  distanei-.     In  uddition,  several   other  mineralized 
fissures  occur  in  i)laces  on  both  sides  of  tlii^  main  tissun.  and  within 
distances  of  1  to  2  fe'H    from    each    wall;    and    the    rix-k    U'twiN-ii 
these  is  to  some  extent   replaciil  and   iinpre«natwl  with  various  ore- 
material* ;  so  that   at  the   main   shaft  the  ore  might   he  considered 
to  have  a    total    thickness    of  ;!  tWt    at    the    9urfuc<>,    Init    toward  ^ 
the   hottom   of   the   shaft   its   thiekmws    is   much    li«s.     The   ore    is 
claime<l   to  contain  four  or  five  dollars  per  ton   in  goM,  with  the  main 
values  in  silver  and  copper;  but  so  few  tests  have  been  made,  that 
it  is  uncertain  what  average  amounts  of  these  metals  the  ore  earrips. 
An  inclined  shaft  00  feet  deep  has  Ikvii  sunk  on  the  ore.  com- 
mencing at  the  most  promising-appeariiii.'  point  on  the  surface,  and 
within  50  fe«'t  an  open-cut  has  also  Ih-cii  <hiir.     A  trail  has  1«> 'n  miide 
fmm  tlie  shore  up  to   tlie   woiKinus,   which   are   alHut    1,l'<h>   fert    ii 
ek'vation  above,  and  directly  overlooking  Qraham  inlet. 
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nil.  Ill  Mill    I. Kill  I'. 
Tli.<   liiiml.v  Kr.iii|i   i.  uwiir.1   l.>    il„.   Itriiisli   Cmuh   (i„l,|   uikI 
t  ..|.|«'r    Minium  (  ....   „|    V..t,.,.„.    ||.(',     Thi-   Cm.i.un.v    w.„    ii,..,ir- 
h.nit.Hl  Ni.v.iiiUr  J'.i.   l!M»'.M.ir#l,iNNM)(Ki,  „  jii,  Mr.  s.  „ii   |.   \V,,||i„v, 
Ml  Sciilllf.  Wii-li..  „,  S,^r<'tar.v-Trf.i.-iir,T.  ami  .M.-,r,.  \V.  \V.  K.  Ik.t. 
K.  li.  Holder,  A.  ('.  I'..lli*,i,.r.  iiii.l  Wm.  K.  How.,  lu  ,linaor».     Tli.-' 
lirolKTt.v   niii.iM,  (.1    two  U(ljii.-.'iit   .liiiliw  ,.ii..  „f  wliirli.   tlw?    I>mi.l.v, 
iiiljoiiH  tlh-  IVtt.v  grimp  t.i  the  lu.rtlio.isi  i„  tlio  »u|)i)one,i  direction  of 
«trik.i  (.f  ihn  I'.itj   \fiii   (Ki.itf.  ,!).     The  t<iriiiiiti..n  c,i,  th..  h.nd.v 
Kroiip  ,:.   ih..  -.im.<  ;is   ,,i,   Ih,.   r.tly   .•luim-..  i.ii.i   ih-  ..rii   iil>n     ..vurn 
ii^.-.Hi,it.-,|   with   ii  lfral.il.'-|Hll■|lh.^r.v   dykr      ()„|.v  om-   Vein   lui,   h.vi, 
.k'V(!ln|.d  on   lhi«  |ii-o|i.-ri.\    iiiid  thi.s  «tnk.>s   .\".   ::(»=   K.,  diiw  t.,  th,. 
iiorthtt.'-t  at   »ir  to  M)\  i,  l,.ii-«liuii.d.  and  for  in  or  I.".  tVi-t  hint  a 
tlii''kno.s  raiiKiiit'  from    1   to  ■J\   U-t-l.     Tliirt.v   f.vt   to  tlio  northwest 
Ironi  thin  point  ot  Kn-al.-l   ihi.'kiu.i.,  at   tho  Hiirlaco,  tlio  v.-in  i-  not 
ini.ro  than  1  inch  thick,  and  it  cannot  hf  triiccl  more  than  l>ii  I,,.|  to 
the  southwest.     It   hnx  he»n  supii-x-d  that  this  is  the  same  vein  us 
that  on  the  IVttj  Kro>ip,  a«  lioih  >trikc  i„  the  same  direction;  how- 
ever, there  appears  to  l,o  no  Mipi  .,rt   for  thi>  ussumption  ai.  the  vein 
on  the  Diind.s.  ,|aim  di-tincil.v  tcrininalc^  within   luo  fc,t,  at   mo-t. 
of  the  plncos  wliere  it  outcrops,   in   the  directi.in  toward   the  Petty 
claims;   Ihi,  is  clearly  evident  from  the  fuet  that  the  rocks  are  all 
well  exposed  ill  a  draw  liMi  feet  from  the  outcrop  of  the  Dundee  vein 
in  a  .linH'tion  toward  the  I'etty  >huft,  and  ulthouRli  any  vein  crossiiitf 
this  draw  would  readily  l.e  swii.  none  is  to  he  found.    Further,  if  the 
vein  continued   from   the  Petty  shaft   in  the  line  of  strike  it  there 
niaintains,  it   uould    pass    con,i(kTalil,v    uhovo    the    showing   on    tho 
Dundee  claims. 

The  Dundtv  vein  i-  .■.iniilar  in  appeuruni-e  to  that  on  the  Petty 
gro.-.p  and  consists  of  a  (luurtz  and  calcite  gunKue  liighly  impreffnnted 
with  galena,  chalcopyrite.  nuilachite.  and  azurit<".  The  wall-rock 
also  contains  a  considerahle  amount  of  these  minerals  disaem'nated 
through  if.  Instead  of  following  a  ti.ssure  in  the  central  portion  of 
a  granite-porphyry  intrusive,  however,  as  in  the  Petty  group,  the 
vein  continues  near  the  e<lge  of  a  granite-porphyrv  dvke,  Imt  was 
nowhere  seen  to  depart  from  this  n.ck  into  the  adjoining  nndesitic 
materials. 

Two  tunnel<  havinsr  length-  of  appro.ximateiy   20  and   l.'iO  feet 


Itln*^!*! 


All  IN    l>lail(|(;i,   u.  c.  Jrtfi 

r.-|.-.ti..U.    I,,n,     l,....„    ,|riv,.n    „„    ,|,..    |, |,...    ..|„„„,     ,„„    „„_„_^.^ 

I'.n-      .r.,-,.,.,.,       ,1.,.      ,„,„;         ,«„       ,„„.„      „,„,,...„,,      ,,^^.^.      ^,,^._       ,^.^.__         ,^^^ 

A  inni  l.a-  b....„  ,„„.,r.,..t.Hl  fr.,m  tl,..  ,l.„r..  „f  (irnlm.i.  i,.l..f  „|,  |.. 
thn  iM^U.r  .,f  ,1,.^.  «„rki„^-  wln.h  „  nl«,u,  7...  ,,,.,  ..l.,.,,.  „„.!  ,l,r.-t- 
ly  mi-rli'okiiiit  till'  v\,it..r. 


h.^ 


I  Ml      11  I   |..\    I. III. I   I-. 

ill.'  I'.lt..,,  ur..M|,  „„»i„.,|  \.s    Mr.  K.   I,.  {■.•||,.„.„|  inku  I. I,,,;, 

anil  r-.n-i-l-   .,(    ,«,.   ,.|„i„„   «|,„|.   .„|j„„.    ,1„.    I),„„|.v   ^-r.„i,.   ,„    tl,,. 

''"■'■'■''""  "•   ""•  *--""r"l  li' '   'trik..  nl    ,|,i.  v,.in  I.I,  tin.  ,,r,.|,..rlv 

UMml',  .!),     Tl„.  roik  fi.riMMtii.i,.  i,„  il...  P.-Ji,,,,  ,.|„„ii.  ur-  lli-  -m 

"'  ""  "'^'  '"""^   ""'I  '»">'.l-"  LT ►..  l,„t   ,,..  i.r..  h„-  a-  v..,  1,...,,  ,., 

I'oiintireij. 


IMir 
•II- 


Silrer-Letd  Veini. 

i.KMIUI  . 

.^•iilvirli.a.l  Mil,-  arr  kiii.Hr,  t,.  ,.r,.|ir  It,  Atlii,  ili-nin.  „i,K  ,„. 
•Mt.  I>i..„aril.  .„,  Ill,,  ii.irti,  far,,  i.t  whirl,.  i„  ,|„  viiii.iiv  ,.|  (  rul.r 
iT,vk,  an.  liuat,..!  tl„.  ,„ai„  il,.,M«iis  i.f  this  i-Ia-s  i-xaiiniH.l  l,v  th.. 
wnt.r.  Wh.M  th,-  l„i-alit,N  wa,  viMt,.!  in  0,M„h,r,  I'.Hd.  ah.ait  a 
'li./.ii  ilain.s  won,  |„.li|  „„  Cral.-i-  m-.-k  ai„i  ;,.  ,hr  viiinitv;  „| 
th.-f.  th„-i,  „i,  whi.h  tl„.  .,i.„t  .l..vol.,i,.,a-i,(  hail  I,,-,.,,  iHTl.iriM.^I, 
nni!  »hi,-li  have  th,-  Mi,...t  |.n,i„i,ii,«  appfaram-,.,  hi.l„„g  ,,.  ,h,.  m^ 
Caii.vi.ii  pri.iip  (Dia^-.  :i).  Tw„  M,.alh-r  v.-ir,.,  on  ailji.ininK  Kn..,.,  1 
wiT.'  al-„  M-,.,,.  A  niunl,..,-  ,.f  i.thi-r  v,.i,„  ar,-  known  to  oimmit  in  th,' 
viiinitv.  1,1,1  „„i,ur  ,„  ,,|„.  h.t,.i,.<».s  of  th.,  -.•ason  an.l  -torin.v  «..atl,rr 
with  coii-idi.ri'hlc  snow.  th,.s».  wiTc  not  i-xaniintHl. 

The  veins  .seen  nre  nil  strikiinfl.y  similar  ami  var.v  i-hi.tly  only 
in  --iz,-  an.l  ih-tTii.  of  inin,Ta!izatio.:  Th,,  ores  all  o,viir  in  <lark- 
frrtvuish  -liabas,,  ,|,vk,s  whi.h  hav,.  inva,K„1  the  .«iirronn,linK  t'raniti.' 
formation,  ami  the  Kin.ral  ,!,,>,■,  iption  ^iven  below  of  the  il,.posit, 
on  the  liipr  Canyon  Broiip  appli,*  to  all  the  veins  in  the  vieinity. 

nil-    I    \\\oN    .;HlH  P,' 

.^■„mma,v.-The  lii^r  Canyon  ;;n,up  eonsi-ts  of  fonr  claims  wln.-l, 
w.>re  locateil  in  Is'tO  and  are  owne,l  hy  ^fessrs.  .Fohn  .Xralloy,  Thomas 

u-all^^l^l.T/:™.-   '■'■•   ^''■""'•*   "^  ♦'""  ^'•"-"■■-  of   ^'"'•-   "f     "nti-l,  C.I. 

,  .    *]",!"'"'••'•  C..  •■  Report  on  tlie  Atlia  mininit  ilisfrirt    Hrili,!,  C,,!,,,,, 
bi,,,'    fiPoI.  .«iurv..  Can..  .\n„.  Ri-p..  Vol.  XIT.  1S99,  ,,.  4SB. 


-^■•lim^fi 


IIU 


*'"' I'  Ai.  •>.  in  M  ,  r»N  \i.x 


\><nuU„.   nn.l    M.    S,„n,n.r.      T«..    ,„.,i..    wi,.,   „r   on    tl.i.    ,,rn. 

l..rl>.  tl».  |„„,r  ..I  ,vl,i.[,  ..^....,  «  n.f.r  rr.  .-k  ju^l  l,.|„w  U...  f,.rit.  ..f 
<l"    -ir.-nm,  ,.M.I  III..  u,.,M.p  ,..;„  ..f,,^,,  ,|„.  „,.,,  ,,^,„„,j,  „f  ,, 1^^^  ^ 

"'""■•   ''""""■ "">'•   ••"•   ''"■kv     In   .,.Miii.,„.   .„,.,n.l   „ :..r  ,..,„. 

IlllNc    l.flll    ('(iIIIhI. 

Tl...   vi„«    im.   r.„l|.v    imuhthIi/...,.    .li.il.n.,.  .Ivk.-    «l,i.l t    i|... 

uu..nA  Kn.niti-   f„r„„„i..,..     Tl...    ,.,,,...r    ,„i„,.r„li,..,!    .l^k..     .,l.„v.. 

•■"■Mth.lH.I.  |,„.  ,.   »i,|,|,  ,,,■  „u„„   ....,  f.,.,  ,„„|   j,  ,, „,,,„  ,.,^  ^,   ,^^^^j 

•l.'«'<»    t..,.r.    H,„|    ulHTM.r    n.,l.,|    j.    ir.,,,,    h    ,..    |.-,    f„„,    M.-k.     Tl... 

1.".  r  ur.nu  ..r..U..,ri..^  ,l>ko  i.  :!0  f.vt  thi-k  ..n.l  i,  tr„,.,.ul, „  ,h,. 

-■.rt„r,.  (,.r  Mv..r..l  l.,.,..lr...l  1.,...     Fr„„ ,hip.|  , ,,.i,„|f  .,f  ,„,,,, 

'■>k,:  ,.,.,...,.r  to  ,„„,i*t  „f  „r.vmin..r.  U.  .•hi..|Iy  u.,!..,,,,.  ..wpnop.vrife. 
I>nt...  /„„•.  I,l,„,|,,  ,|„,,H/.  ,,,|..|i,..  „„.]  m.k.rit..        Tl,,.,..  n.iii.n.N 

'"■  ''"'"f  '''-'"■••     ""'I   •■••"■r  .Mviii.,    I„    il,..  ,|vk.-    »„.l   ,.|.„    .1. 

rl..--,  h..v,.  m„r..  „r  I.-,  r,.,,|, |  ,1...  I,r..,.,.i,„,..|  ,|,vk..  .......rinl. 

Ill"     N.I..S     .„l.l„iu     „..l.v     Mllilll     ,ll,„„Mlt,     ,,t'     tf..|,|,     L'.L.T,.llv      I..., 

•In...  #4  |...r  t.,n.  I.i:1  nr-  I.,  ll..v,..I  to  ,t,.i,.  m„r,.  in.,M.rt.,nt  an.....«U 

.•t  I.....1  ,.M.I  mIv.t.  ,„„|  ar..  .„  I.,,,,  .|,....rvi„..-  ,,f  fnrth.T  .-.nrU.l 
.Xpl.iriiln.li    1.11,1    ,l..n.|..|iiii,.Mf. 

'/,../„„;,„/  A',„.,„„/,„„... _■;-,„,  ,-.,r,„„,,„  „„  ,,,.,  Ki^  ,.,„^.,„^  ^^,  _^^^ 
-'■.''.■'Is  mainly  .,f  a  .•■mrMly  ..  .xt„r..,|.   Ii^..|ii   ,„|„„r..,l,  ^rn.i.i.i,.  r..,.k 

"lii.'l.    ill    i.ii.iiv    |,h„.,..    i,    |,„r|.|,yriti..   i.M.I   ,tai...    f,.|,i,|,nr   pi.,..,,. 

'■O'lH  „I.„M  ..vv..,|i„j;  .,.   i,„.|,   i„   U.u^tU,     Tlii,   f,.n..„ti „.  ),„.„ 

-xt...,.,voly  i,.va.l..d  l,y  .lark-.T,  ..m.  ti,„.ly-.ext,.r..,|,  ,|i.,|,aM.  -Ivk-.s 
"lii.'l.  ar.-  ,.v..rywl.i.r..  i„  ..vi.I.n,.,  Tl...  <,r.'  .|(.p.,-it.  o,,.,,,  pn-vail- 
■  nu^ly   ..i„ir,.|y    within    tl„.   x„|,.„„i,.   infi-asi--,-,,   hut    in   a    f,.«-   p'a.-..^ 

w.r..    ,.,,,..,1    ,„    li,.   „t    ,h ,;„.,    1,,.,^^.,.,,    t!ic-«   nn.l    tlio   trraiiitj,. 

■•.K^k-.  .1I..1  in  all  ..aso^  s„.,„  t.,  I...  tr,.n,.tif.aily  Hntc]  t,i  tl...  .|,vk.-.. 

Ih.rri,,,;,,,,  „■  „,,,  r, /„.,_.,.„.„  ,,^^j;,_  n.inoraliz..!  .|yk..s  or  veins 
•■•■.•i.r  ..n  th,.  Hig  (■aii,v..n  L'n.iip;  of  ili,~,..  „„,,  cros-.w  tli.;  riu'lit  l,r.in,.h 
..f  'rat.T  .T.vk  ik,smMv  ;ii...  or  .1(«.  k-i-t  ahov,.  the  forks  of  ih..  m.v,„., 
"'"'  '' '''<^'"  >'"■'■<-  '•"•  "linn  .•.•....k  a  O.nrt  .listnnoe  b-low  tl...  fork- 

Tpp-r  V.M.i.-Th,.  iipiKT  .lyk,.  ,trik       \.  |.i'  K.,  ,lip.  ,,,  ,,,    t..  >:, 
to  ih,.  northwrst.  has  an  avi^niL'.-  thi-'kiirss  of  nhoiit  .W  fcx.t.  ati.l   i- 

tra....al.l..  .,.i  tl...  Mirfi f,,r  at  ha-t  -..v..ral  hiMi.Ir,..!  f,.,.t.     Thi,  ,lvk,. 

"h.'ro     xix.so.l  an,l  ,.xpl,,r.,!  ..n  tl.o  l,.ft  l.„iik  ,.f  th,.  f.ro..k.  is  roi.frhly 
•li-i-il.!,-  i..r,,   Ihr,..    |.arall,l  haial-  ,,r  z..u,  -  ,,f  ahoi.t  ...pial   thL^kiH-s. 


«tuakv 


MUTrt    »»ti 


'\x^f^P^"<ot^'^^'^!^':i^':^^ 


other  ore  minerals  are  seen  penolratmg  jml  reolac.nu  (he  orui.n;.!  .iv 

iat>^/ — n.  no. 


.  anker. (e,  jnil 


aaineM  i 


■■iSSS,^Adl 


»rr  IN  i.mii;!,  I,  h.  «•. 


1 1 1 


Tli^  ii|>|«  r  2«m>  liu«  Uv'ti  .ii».ji^-f«l  i„  r.|>»u..|  fHuliim,,  tii,.|   „,^  .,., 
•!•««  .!.>min»ritly  ..f  l.r«-.i„i,,|   frnirimmt.  .TnipniMl  t.,a.i\>,-r  im,,,.l 
»ilh    iiiMllfut,,!    i,u„rff.    id.rr    Uiriif    nn    in.T.«,ii,tf    |,r„|«.r»l..ii    ..f 
'••»■..  Ill  n.  rh..  .•..nlral  |H.rti.,n  of  thr  .^*-|(«  U  nii|.r..|».-h.-.l      TL.    .ifi"  r 
•-Ik.'  of   th»   .l,vkr    tt.iH    .-M.i.t,    rrminlv   „f    ^„.k    wl.l.  I,     ,|,.,.r,..,., . 
»fr...liiall,v  iinlil  nt  n  .I.^t,in.'«'  .,f  „l,..,i(   In  „r  IJ  f..  t,  th.  r..  .,  *  |,r.  • 

••""linn "f  voin  tiiiirprinU, 

Th..  tiii<l.llc>    /,.,„.  nf    tU.    .Ijk „t,<in*   ihf    I.I.Ik    ..f    il,..    ,,r, 

«l.i.  I,  ,„v.ir*  |N,rtK    ill  ,„„.  „r  „,  ««, .r,..v,.i,„  „,„|  „„ ,,„„  „,,r. 

r..w  v.-lnkt.,  ..i.,|  .,1...  I.,  .,  ,,„„i,|..r„l.|-  ..xtriii  ill  !rr..tful,.rlv  .(„.,.    I 
l>.«li...  luiii-h.^.  ,'U:.  «hi-li  li,.  Ul«.,u  „r  Imvn  r..|.l..-.,|  iIm.  I.r...  ,„ 
frnimiciit*.     ilfiwouiMti,.  n.,,|a,viii.  nt  i.  |,.  r-  w  ,.v  ..|...,rlv   ii.>|  ,ui,||.v 
illi.-tr.if«l-r.Mk-frH^i.Mi,N  ,M-..„rriiiK  in  .ill  »l,iifr.  nf  irmi-iliuii.  frmn 

•''"■ •i-i'iiiiir  .ntin.ly  „f  oriirimil  .l.vkc  miiUTiHU,  I,.  u»|,..r,  ■■„,ii- 

I'l'  t.l.v  nlu-nil  to  .f<>..ii.|«ry  or».-  nixl  v..in-miifUr.  with  tl rluin.il 

•Imp.*  (tMierallv  .till  |.rt«.rvi.tl.  «inl.ii,i  ..h.j  nr..  i,..,,vrli..  i  .ir-,  .,1,  ul 
irii  pvrit..)  iiro  ih<>  |.r.'VHilitiif  on-niiiu.nil».  but  iivrii.-.  /in.-  I.|.n,|.-. 
iin.l  imk.fitr'  ii|»„  „.,Mir.  In  ,i.|,|iii,,n  to  tli.'...  tiiiii.Tiil-.  a  i'..rtrtiii 
iimniiiit  of  ifuiirtx  iiml  .•iil.iti',  ,111,1  ii„,r,.  ..r  I..!,  nltt-n-.!  .l>k-  r.-k 
(MTiir  .•on-liliilii,«  th..  tfiiiiKur  of  tli<'  on-.  In  |.|i.<>.*,  lioNv.v.r.  tli.. 
or.'  I'oiiiiiiriii  ulmo-t  no  <|iiiirtz  .ir  c-nlc-itp.  iiml   In  om-  nf  tlw  tnninU 

ill    tlli»  .l.vk.'   a    ImmI.V    «    fMt    ill    tlli,'kll.«t    Wa-    llotr.)    ,.o *,;\    ,|llll..,t 

oiitirfly  of  (ralrna. 

Tho  low,,t  10  f.Mi  of  th.>  .|.vk<'  hint  Won  only  ■liuhil.v  ,.tTo.  t.,1. 
I'lit  Ivinir  aloiiK  tlw  l.H.t-wnil  \n  n  vein  of  orp  nUnt  I  f.n.t  .liLk 
i'oiiili.»..<l  iiminly  of  ,falfiia,  arwiioiiyrilv,  niul  iiIt.-nMl  ,l.vk..  r.M'k, 

r^.w.T  V.'iii.-Tli.'  lower  of  til,,  two  main  oro-contaiiiinir  .|vk.  s  on 
ilitf  Canyon  ^.Toiip  .«trjk.«  \.  4<i''   K„  <n,>,  „,  nnirl.-.  s<(     to  !hi' 

•io  iiorlhwtwt,  i-i  trai«Mil»lf  f..r  ;it  !.a«f  .I.ikki  f,.,.t  „,i,|  |„,..il,|y 
.i-',liT«|i].v  farthiT,  i>n<l  in  wU,rv\>r  -mi  from  S  to  i:.  (,<,{  wl.l. . 
Thi*  ilyko.  in  a  ir.'ii.rnl  way.  niiK'h  rs.ii,  .l.»»  th<-  ui.|ht  on.,  j  m  ,|,,. 
.•riluij,  I. lit  i-  Hot  iliara.i.i-i/.-.|  l.y  .|i«titi(t  /ones  or  |«'r-i,lriil  Laii.!-. 
mi'l  the  of..  \ari,-»  in  |-.»iiion  from  plaro  f,,  pja.-.-,  b..iiisf  L'oiicTallv 
Im-I.  hovvvrr.  Ii.ar  ill..  f.-,,|-»all.  Fro,,,  1  to  IJ  f„.t  of  llii,  .Ivk-- 
i.-   laiivily   ,  liiL-rali/-'.]   miiinly  with  (talma,  /in.-  liW.!..,  iiiiij   ar^i.tio. 

'C«CO,+  (M|f,  Fe    Mn)  CO,,  or    a    dolomite    in  which    magiiPMa    >■> 

'"""•    '"■    I""   <-oniplpt..!v    iH|,l, J.    i.r..tox  ,1,.    ,.l    ir..,,    ,„    of    iroi,    ..n.| 

ll...llj(.lliis,.. 


-at^ymamp'—'    wk:^ 


1 1;.' 


I. Mil  Mt,!!    »l     »1   in  M      I    \  \  \ln 


'"""'•   '"'•  I'*"' »'H  "■  ••'•'I ^'.I.    .,„,^.r  ,.,r,|.  ,   .,|.„  „,„, 

A.    h  lit..  >n^m-r  vim  ll...  .,„.  ,«.  „.  ,,.  H^.in..  ,,«.|  ,rf«„,  |„r  .„s,t>,n. 

"'"'    ''* -ntnl  ,  ,rr.jiiil»r  Ih.Ih-,  l,.iri.  I»  ..  |wd..|..-.  .1,  ,  p..|,|,„.. 

■nit  Ih..  ..riifitml  lijrka  r.H.k  In  ib«  ..v.t.v  Hitii.ip,  .•..,„l,|..,Bblo  .,„„,« 
MI..I  .•„|..i,„  ,K,.iif.  Iih,i  iIhw  mlnwiil.  ..r^  >iliiM>.t  i-nfinlv  rtl.,.,(l  »h..f^ 
iii..(„.,.l„Hll,.  |,r,«*^.,  liHvo  l.«ii  |H^    4ilil.|cU   rfftHti*.. 

•  tili.f  V.  ill.,     ll,  ,„l,|,ti„„  ,„  ,1 ,„..  ,„„,„  |,.^|,..,    ^,  „i.mi..r 

..f  •iii/ill  n.i„«,  tfrri.  nilly  ,1  f..«.  in-h,,  ,„  tUtrkni^.  «.  r..  „..|„.|.  «|,,  |, 
|,.,-.,«,    t|„.    ,„,„„   a.ii..,>iil    .i|,|HMr,iii..,.    iii„|    ..harn.t.ri.li..    (hat    .(j. 
liiiffiii'h  tlh'  ltii«.r  ikimnitii, 

I'n,,,.,   ul    l>.,,^.,,.  -\„   ,|„.  .|..,H„ n  ,1,.,   liiK  «.,h>..i,  «r..„|., 

.to  tt.ll  ...  i(„«„  ,.U,«|„.r,.  ,„  ,h,.  vi.  ,„in.  !„,,(,  ,|„.  tiUtuu  u(  .mil...,.' 

in.lu.lii,»,    t.-Mir.-.   ,.i,.|   ll...   r-p ..i....t    .,1    i| ritM„.,l    ,.„  k   l..,>.' 

Imvi.  iii.lr.mi,i.tHl  II.  |,r...|,„i„u  tl..  .,r.  .|..t»-ii.;  i„ii,  .,1  il...  |«„ 
|.h»...,...,.   r..|.lu.  .11,.  i.i   „,.,.  „r.   I..  ),«»..  !«.,.„   ,|,„   ,„„f„  ..ff,,.,,,,, 

.\    ni.«l    »trikii,«    f.,ii,.r,     m    .■.,1.1.., t„i,    «|,|,     ,|„»„    .j,,,,.,,,     ;, 
il...  |..r.,.|..|,.  N  »ill.  »l,    I.  ll„.  uH.ll.i.K  ..u.l  ...Ihhh,.i..,.i  miii..rnli«i,li„i, 
...IlK-r..  t.,  ilu    .iii.|...ili,.  .I.vk.*.     In    ,„..    ,,|„„.  „   f„„i,,    ..f    ^,„|,.^    , 
tmill   /.„i,..  „„.   („||,,w...|   ,„r  „»,.f    !,,„,   ,,„  ,    .„„,  ,-„r  ,,,„  .,,^,^^     1^ 
Inn.-..  It  r.'iiiniii...l  ...htiii...l  1,,  „  .l.^k..  ilmi   M.iHh.r..  ^-v.-,!,   I.,   1..,., 

•"    ""''•'■    '""I    "•    • 'i'l'.    "•<    W'tM    ultlKMt    I..-    .-XIH^I.,!,    ,!.«».    ll,.- 

ln,.l,ini,K  ,M.  ii.j  11. 1,.  ,1...  yr,  „j,|,.  ^,,    ; |,,„._.  ,•_,,,       ,,.,^^^  ^  j^^^^ 

iiKiiMii  i.  .,|.|.ur..i.tl,v  .1.1.,  i„  oi...  .,r  l..,ili  ,,(•  t,v ,„..■«.     Ill  tia.  Hr-i 

''■' ;  '''"'••    "I'l"'"-  •■■  I-'  "  iHiinUT  ..I  ..I.I  «..||-.|..fii„.|  III,,..  ,,t  w,.„k. 

I....,  ill  ll  .  |ori„.iti„i,  in  ll.i,  |...i,liiy  .in.l  i.t  ll...  lit,.,.  ,.t  ||„.  ,iii,|,.,i,i,. 
intru.i.ii,  Ilu.  timii,  .lyk.-.  |-,,ll,,».,|  11.,.^,  .,ii,|  ,i,i.,.  thi.  li.ii..  iIm- 
vi,ri..u.  -tn— ...  to  wlii.l.  ih,  ..„ril.',  .rust  h.i-  U.,.,i  |„.n'  Mil.j.vt...| 
hiiv  f..im.|  r.|i,f  1,1., 1,^  III,.  ,„„„,  |i,„^,     I,  „„n.  ,,|^,  1^,  ,,,_|j  ,,|^,  _|^.,^^_ 

h.i.t.Tii.l-  iir.'  r..  I.ritil,.  ,iii,j  1,^.,  r.-i.l..iif  t.,  ||„.  |„r....^  i|,„|  ||„v,. 

Imt,.  I,.,.n   i,..tiv..  III,.,.   t|„.  (fniniti..   is,.ks  ,|,|,|  ,|,„,  „„   ,|ii^  ,„...„|„„ 

iiiainl.v  ttw  fr.i.-tur,..  hi,,,.  l,.vn  itin,-,|  1,.  tl...  .I.vk«*.     \Vl.i,i,.v..r  tl,., 

■  11.  -4..  it  i-  ..vitl....!  Il.nl  laiiltinu  ll".  l..-..|i  i.ctiv.-  iil,,n«  tli,H.„  ,|,.Hiiit.. 
'Ill'-  f..r  ,.  luiii,  iHri.Ml.  .■..i.i.n.n.'inir  Uf..r..  tli,  un-l.-iti.-  ii,irii-i..n 
iiM.l  .•..iitii.iiiiiu'  im,.mI,|.v  t,,  tl..-  |.r.....|.t  tin....  l,iii  .it  l,.„.t  i„.ti|  1,,.,:., 
iiftiT  th.«  l.iilk  ..f  tin,  on-  nii.l  vi'iti  miit.Tiiil«  woih.  ..|«|N.-il..,l  in  ih  . 
fiiiilt.-.!  im.l  l.r.-.-.-iiit.-.l  .l.vk.'-,  „A  niMrc  mt-ut  v.  i,l,.t-  «.t..  ,|i. 
.■..wr,-.!  .-i.tliML'  p..rt;,,n.  „(■  tl,..  .|,.|„,.ii-  III  ,,r,„-ti.-„llv  fli.-lr  pr.-.i,! 
(•iii.ililion. 


*ii.i>  III*  I  Mil  r,  ».  c. 


I|:l 


*-'""      t '••  •«    '..-  I-.  Ur-.,,!.,,. n  .l»  lUt  •  «i.».  „ 

■^>..|.  .-ohuin  .,,,1.,   „«..!    «!»...„...  ,.(   g„|.|,  B..„.rall,   t.-  il.«i,  |i 
l*r  f..n     TIm-n    nr.    I.  i,.w,|  r..  ,,„>    .•i..r«  tm(».M«M   ai,»....„i.  .,r 

'""''  *""'  "'"'•  '•"' ^I'.  l-^'^.r.  it  ,.  ,...i  .U.fi,.,Mv  k,„.*,i.  rvHi,. 

what  «»,»«»»  „m..iu'.  .,.   il,.^.  „„„ttU  .l.,v  .,.„»4ir,.   I.ui    fr.n.   H,  > 
ii.tur.n«l,.,„  „i,|«,„..t  „  „  u..M,«|„  tl.rti.  «|ih.r  »h  .!«.»  „f„  a„,,.|..|  V 

l.m  trrnks    ,U«.  „r.H  „■ n»i.l.-4.    .urfi.i..„ilv   ..»i..„.,»n    „,..| 

fcoH  .n-UKh  l...d.  .llv.^.  «„.l  u.ll  ...  m«k..  ih.n.  »..,,!,>  „f  ..,n.,„| 
I'lpltirtition  «ml  inTfotiftituii. 

111..  l.iiKlh.  nf  tthirh  ,..,ul,|  ,„.t  Im.  .|..|..rn,,r,ft|  ..„  rt.-,,.„i,(  ..f  j.w  i„ 
Km  „,.  I,ul  i»«..v  ,..-.,4ml.|y  Imi..  nil  »Mr»Wrtt..  Lnitlh  of  .,»..,  iikt  r,^.f 
«h.  111.  !..«,.,  vrin  «  .h,i,t  i-.«il.|.»  di  .,r  .V>  f«.i  .I..,.  („„  U-..r.  .iink 
•ml  «v»f«l  <,tM-ti<Mit.  timt  .l.,ill..«  ,.iU  ImvH  l..„ii  ,J„„.  !„„  ..^,„. 
<?.ii  t  nn.U  hi.v..  I.  ,.t.  .onim.-M'-l  i„ie  Uan>  m.t  tN|>M  iHm  iir*!  m  y-t. 
Th-r..  ,iri.  ill  u<l<lili.>ii  II  iiuiiiUt  ..r  ..|->n  ■•it..  tn,ii.||...  .,|.. ,  ^, 
l|itf|.^'llr  txiiiiN  oil  lhi»  |ir>|N-rly. 

ollllH   liKlhiaii*. 

A  ihkv  .r.~.«  Cr.ihT  ■  r.«k  ..t  ii  |..>iiit  about  .iOt*  i«.t  lowur,  in 
Htlit,..!..,  tl.un  th.'  ,.l.r.j,  ..r  tl».  u|.|-f  una  ..f  tU  lliu  Cuiiyou  irrui,[,. 
■11  ibo  ri|{l»t  f..rk  ..f  thu  .tr„uiii.  Tlii»  i^ki-  ttrik.-.  N.  ^7  K.,  .ii,., 
Irnra  M)  i„  !M  ,„  t|,„  „„,ih.H.t.  uiul  i.  .a,„„t  :.  f.i-i  ,1,  thiiku...., 
Wlwro  it  i*  ..«|i.»mh|  ,,n  ihf  ri«lit  l„iiik  -f  tlu,  .ret-k.  al.otit  a  iii.U«  „i 
uru  .»'<ui,  on  llm  liu.iKii.tf  «..ll  ol  th..  lijrk.,.  «ii,J  on  iho  Ml  bank  uf 
tlH  iTc-k.  «1h  r.-  til.!  on.  u  ■•luiim^i  i,.  U.  .  „nM,l,.ri«t.l>  tliickt-r,  a  .h..rf 
tuiin.,1  hiM  Lfii  .Irivt-n  wtii.-h  wlu-n  i^.t.-.]  Iiii.i  .o  e,.i«J  i,,  that  tlm 
hanxiiiK  Willi  M.I..  ,.f  .1,,.  ,|,ki.  v,a»  n.it  vi-il.k  Tlw  on.  ».i-u  viai 
vt'rj  niiiiiliir  to  that  in  ilu>  Hig  Cgnjon  vein*. 

At  uii»,)»imutt.|y  1,.-..M  f,,.t  in  an  iiwt.-riy  diruction  from  the 
«h..win(fii  on  tlh.  U  '  faiiyon  ifrou|.  „n  »rut.>r  crt-ek,  «notli..r  .^ko 
<*-.'iir»  wlii.h  i*  nl  l  f,».|  in  thi.kn.^M.  ^trikui  X.  10  '  K.,  and  hn. 

nn  nIm.H.t  |i«»n>,n ir  utilti.d.-.     Thin  .l,>k..  hai  Wn  «.l.j.yt»l  to 

faultintr  aii.l  l.r..,-.M,iiiou  until  it  i.  n,  *  ron,;. i.-,!  iijinoit  i.nf-,)ly 
..f  rock  frutfiii.utH  nioff  -r  !.•*«  com.  nt.-.!  with  quart/.  ca!citi>,  guli-na. 
arsonoi.vritp,  and  zin^-  l.l.ml.-.  In  i,h.:-i  ,h.,  -.n-ond.ry  rainvruii' 
conttitufo  i.l)..ut  luilf  of  th..  lilliiuj  \m.^^^.^n  th..  irninitio  walU  A 
simff  ahoiif   iO  fwt  Ai-Mi,  hai  bwii  tunk  un  thi*  raatfrial. 


! 


.\...,I^XtUjt:. 


-.-•      ^_   fk:if   ^    '\    Am^    m. 
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«lk<ll<M,|(    »)      .1    M>  •  ».    «    «»  »H» 


W»   •n>  U>li>'«i'>l   I.I   ,«..ir   t„   |>,„   ti.tMtl*.   I>ui   1,11   m^iiiui  I   .,f    (h« 
Ut.i»sM  uf  t»i»  «m...w  ...mI  iIw  ■•r*«4iliii«  •luritit   w«iiib<-r.  ih**  »»». 

I<>i|  »tatriiiu'<l 

C«|»p«r  VtiM. 

«<«i««r4<     r.ttqwr  «•»)>,  ^r..  kuo^u  t..  .»•..!>    >■   Ailiti  ili.fri.t   4» 

only     ultf.    ||.>tUI     Mlii.ti     u    •itUMlwt    oil     iIm.    •.liithn  >«l«f  I    .•nni.  t    ,,f 

«'..|.|(.f  i.luiul'  III  Ailifi  IhIik  ilMiMr    •«>.     Hnvp^l  rlaim,  Mrr  l»  I.I 
ll..f..  for  ■  numUr  ■•(  >^i.r.  I.»    tli..   |.*»r»,|i»r,.  I,r..ih..f.,  I.iii    »,r. 

aIIowviI    III    |«|)«<   ilMrittll    IIh.    ietf    lull) 

'.Vo/o.;.,rt/  twrnthtH,..  Tl«.  r«4i  ronii,.ti..n  .-..twui.  „(  n..l.|i.b 
Hii.i  Krw<iii.ii.  iiretmlliitKly  o,mtm'ly  teiiiunNl.  ..livtrM  ImmIi.  uiuI 
tuff.,  iIm  iiitf.  ti.>wm..r.  pnMl.>iiiiiiitii.  4i„l  „,  (,;«.„  •■.m.i.i  ,.itii...t 
•niirpl>  of  i.u.hIii.  friiMiiMiit.  I.tii  KrmjK  iitt.>  rmk»  •■•.nutntng  ^ 
I'MloniiiiHiic.  „i  M.i|iiii«tu«M    mtttufmk 

Tlif  rMj<lt«h  tw^alu  raxgu  tii  i-..|..ur  rr.mi  l.riiwtu.li  r<>l  ii. 
iir.«ii|.b  rwJ.  Hti.|  «r.'  .Ii.tiii.  il.v  h».»U,r  m  Imliit  Tlw  KMiiii.lniiM. 
i*  .ilway*  .•r>|'l.p.r>.tiilliii..  ^ii,|  inniain,  phin.Hr.v«U  "f  ..livtite  hikI 
until*  n«  wi'll  u«  |Hir«i<l.«  .  f  inm  nml  .Mvu.i.,nii|ly   iintivp  .opjHi, 

bII  "f  wlii.h  nn<  rtii.lily    vj.il.li.  to  ili laiiicl  ,>..      ft,   |,1,„.,.,   thi* 

«r.Miii.|mn».  I»..,,i,i,..   n.|ttii»,.ly   .mall    in  ainoiiiif.  .iiu-iint  tlu'   ru.k« 
til  havi'  a  ilwiiLHlly  Krannlar  •piHiarain'o 


and  BMn*!'!*-  Th.  f»|.|.i»r,  aujiKr,  an.)  ..lum..  with  ih.-i.  «ltrralmn 
lUfNlii.t-.  rtl^,  .,..„,  .1,  (r„  «..  n.l  (.MTil  .  .1,  ami  «,tli  th..  iron  or». 
rinn.iitiif..  Ihv  i(r.,im<lmii>»  iihl<)i  mri...  iti  «iii..iiii"  fr.itii  •►w.it  oiip-half 
»o  iinf-«..».'  ltd  .rf  lli«  vnliro  riirli        Iron  or»    »ltli   »        >i  la  »»«).  latml  par. 

II.  Ir.  of   natitr  io|.|wr,    iii    |.U oi.liliil..     Hi.'     ,.eMi.-r     imrl     ..f     (hi- 

irrniiiMlinaM. 

Tin-  gn-f'ni'h  banalu  ari>  pliiira<'tori»iiiBllv  ilnrk  .i|iv.-Krf«ii  in 
<^''oiir.  alift  diffif  from  lh«>  ntiili>h  vnriftii«.  rliicMv,  in  .'onlHiiiiiiu 
iiiiii'h  IfM  in. II,  t,,  Mhii'li  i«  iVii.>  ihi»  i»<il  ivilornliofi. 

Th0  r«M*,  .\  niiin>M>r  of  vpin«  from  n  friiiii.>n  ..f  mi  in<h  i,i 
«  iiicht>«  ill  thi.kiif««  .H'.Mir  In   H«iirt'<.  in  lh.'««.  I.it.ulti.-   r..,.k«,  iin.l 

...  i' ""Im/"""  ,i*L  ^  •   ""'"■      ''    ""  Mifi.lrr  of  MinM  of  Hrili.li    r„|. 

Owillim    .1.  0     "  Kymrt  on  thp  Allln  iiiininn  .li.lri.i    Brtli.h  •'(.lom- 
l'l«.     Ann.  Kff  .  (.rol.  Kiir«.,  ('«n..  V.I    XII.  ]nm.  |.|,,  6!>,»  «n.|  4I(H 


•/J:^^ 


J-r^/lt-:' 


%i  1 1  >  i>i»  I  Mil  I    n, «'. 


in 


r..uM.  .,  ,^..,. ,  ,.,  ,.,,  ^,^,^,   ,^.,„   .,.  ^  ^ 

«»..*'  ..I  «.,i,.Mt«  .,..,.,    ,.  ,^„  ...,,,,,.  „..,,„  ^.  ,^„  ^   ^_^^ 
i..r....|..  ,.r  ...„.,„,  ,^., ..,,.,, ,.,  ,^^,,^,^,  ^^,  ^^^^^^^  ,..u..i.  „.,.,.. 

..f  .-M-i*,,  .^vu,  „  ...uUunn  „Mi..U  of    •»«„,.,.  .,.,„.,, 
"firf.H  1.^  lAr  r„,,^,,      11 ,    , 

,        ,  "^  " »'•"     •-"'     '"     'l">     v..| I 

«..l.v..    f..™    «    ,t    „„»    ,»^,^    „.    „^.^.    ,,    .,^    ^,^^^^^^,_    ^^^^    ^^    ^^^^ 
......      .f     UB...»dU.»l      Mll,.b.4«..      „  ,„„„      ...     „.,      ..^      „^,      „^,, 

m.n.,.|    ..   ,.    ,„.„,.,.,    ..,    „.„   „^_^^^^,   ^^      j^_    ^^^^^^^^     ^^^^^ 

•I...I.  uw  ...,,,,H.,  ..  ««MH.„u.l   ..  «..i...r«ll>  .|..ii..  fr«h.  .1,.!  i»».  „„|,. 
-...I  *..,„  ,«  .M.l,  .lighii,  „,..|,«.|  ...„.,„  ,,  „^,  ,.„,  .„,f ,_,.      ,_ 
tl..  .•..,.,H,r.  lK.tl,  ....  ,      .„,,„,,  „..,  ,,  „,.,  ,^^.^^  ^.,^^^^^  ^_^^^ 
-  .11  .....»„  ..,....,„  .      ,u.  .1,^,,,  .„,„.„,  .,,  .^^,^,,^  ,^^^_,^^   j^^ 
rro...  .,,     I„  a.|.li.,.,„.  ..v.„  .(  ,|».r„  ,,^.  „„  .„,„,  „,.  ^.^,^.  ,,,    ,^^ 
.Ut  tl«, .  .,,M.r  „  ..  ,.r,„...ry  ,.,i„..r„l  h.r«.  .t  ,.  k....>»„  Km.  U.,.,m«»,.„„ 
•  In.    .K.r.h..r..    .|,.,r.. .    ^l.-n.    .„„.....    ^„..,.    .„..    ,,.,.,    ,,,„,    ,_^  _^ 

.•h,m..-«lly  ...ac.v...  ,.,.d„,..,„  ^^^,  ,,^^,^  ^.,^y  ^,^^^,^   I    _ 

••'••     .l.-,-.u    h«.    u,.„    .|.-.,.v..r,^    »|..,r..    ,.,„„„,,    „„„..,..,.    ,,„    ,,  , 
*«..l  wal..,,  10.  «,Hl  „..m.r«ll,  I  „,  a  ,„,,  „f  ,k„  .„rf,.^.     |•|^^,r,„. 
't     M     .n.ir«|,     i,„,.r....,.l.l..     ,1.,.     „„     ,,„.,..,     „|^„j       ;.  ,^,,_  J 

"'.'"'''    '"V  :' "'""'  "•  *"  -"Pte'-l*  alfr.HK  .!«■  or.,...„l  ,.„ 

m.n..r«l»  l.,.,h   ...  ,[...  ,,„^  .„.,  ..,j.,j„„.^  ,.,.^.  „,^,^  ,,     ^^  __^     ^ 

tlwm  no*  r«..m,„.     |,  ,|..„  „„„„  .„f^.  ,„  ^^,„„,.  ,^^,  ^„       ^   ^^ 

It   fiimi.,.  i„  d..t.,rriiiri..  «l«.|lh.r  0...  .■.,,,,,.,  in   it...        ..   , 

';"";"■    ' """""  '"  •""  '"'••"   i..<r.Hlu.,,l  .inc..  th«ir   f..rn.Hi„.. 

•,'";,""•"•'"'  "■"■"^'  ""'•"""••>  i..'.-l  w.U.  .1,..  ir„„  «|,i..,,  ,. 

.I..HI..J  .V    ,,r.ni,.o    ,.,    ,|.c.    l.a,Ml.,,    .,    ...JKht    U-    ,h.^.|    ,„«,    ,1,.. 

"■'?■"■■ '""! "";""': '"'"'"   " '"■ " '•'"  •■•">•  i"  '»«■  >.'i... 

H..d  w.lU  ,.  .,„(u.  t»K.  .„m..,  ,.„.(  ,h„  i„  ,h,.  v..i„,  in  „  ,,.,,.(,,  ^„„„„.. 

;;  """"■""■:••"'••>•  •< !.->  t.,  ,.„.  i.,..d..  s....... ,,,,..  „„,„:.., 

•I|".    .1...   v.,„   ..op,..r   |„„   (hh.„    ,..„,.,,„,    f^„„    ,^ ,._  .,_.^^^    ^^^||_ 

".'"■'"    "'"    """"'"'    '"    """"''"    •'•    '« innirv    ,•,...,;.„....      If 

"":  " 7  """^  «■■"'•'  '-  «  •" -^-.i".  amount  of  ...„,..,  ;„  ,„n 

WMlN    n.    .1.,.    v.i„.    „„.    a,.,,r,.....l„..|.      r„....ml.    ,,„ito    .!«.    ,„.,.,„„.. 

"'""■ •'"   ' ""• '   " -M-r    U   , J,   „...,..   „,,„,if,.,    j„ 


4r     JW 


nu 
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till)  liu.iall.i  iiiljoiiiJiix  M'iii.-i  iiiiii  ■■rimr  tUHiiri'st.  It,  tliornfuri',  Mviiii 
t'vicli'iit  tliiit  nil  till-  i'i>|i|iiT  liiitli  ill  tilt)  walls  uiid  veiti-t  wim  dflioxittxl 
at  tlui  MuiDi!  pi'riixl  uiiil  wnt  iiitniihii'Ltl  l>,v  uprising  unlutioD*,  pru- 
Imlily  ilitrivliiK  tli<-ir  iiiiniTuI  t'ontciit  fruni  tliu  still  huatud  lower 
piirliiiii!)  of  till'  liu'iiltic  iii.Kiiiu.  mid  tliat  tlic  great  aiiiouiit  of  iron 
I  re  in  llic  upper  coolir  portions  ol'  tlw  lia^alti  cnusiHl  tlio  copiK'r  to 
deposit   ill  till'  native  form. 

h.'iOHDDiic  lmi>orlan'  <•. — The  copp  t  so  far  di-'covcri'd  in  iIh-hc 
vi'iiw   is   not  .snltii'it'iit   in   uniotint   to  1h,>  of  roninii-rcial   itnportanui', 

and    altlioiii^li    iialivi ppor   is   lH;iii'V<'d   to   bo  diatrilmftxl   to   souk* 

(xliiil  llLroiiifiiout  all  tlic  nildi-li  Im-alts  on  llic  souiliwi'st  lormr 
of  Copper  and  adjoining  islands,  still  from  tlie  teiiU  so  fur  made  it 
does  not  upiH'ur  to  oeour  in  siitfieient  amount  to  niako  these  rocks 
with  llii'ir  ine|odi.,l  veins  pn)ritiildy  workalile.  It  is  possible,  bow- 
ever,  tbat  point-  may  yet  be  found  in  tbi-s  liasalt  belt,  wliere  eopi)er 
is  niueh  moru  plentiful  tbaii  at  the  |>oiuLs  so  far  exploitt^i. 

Antinony  Veini. 

Antimony  veins  were  iiotisl  in  Allin  ilislri'l  ;il  oniv  one  point 
whieli  is  situated  on  the  we^t  shore  of  Tuku  arm  about  10  miles 
IkjIow  (north  of)  (ioldeu  (iato.  Two  elainis,  the  "Lake  Front'  an! 
the  '  Antimony,'  b.ive  been  ItxiatiHl  there  by  Messrs.  James  Johnson 
and  C.  li.  1  lick-on  (Diug.  3)  respectively. 

The  ore  oeeurs  in  the  form  of  bedded  veins  that  conform,  in  n 
tfeiieral  way,  to  the  wtratilieation  planes  ol  the  euelosing  rocks  which 
lio  almost  flat  and  consist  mainly  of  the  dark  greyish  to  almost 
black,  finely  textured,  shales  of  the  Jura-Cretaei  ous,  Laberge  series. 

Tho  main  vein  is  from  ;>  to  t  fis't  in  thickno-ss  and  is 
coiniK)scd  chiejly  of  quartz  and  slibnite  (antimony  sulphide)  \vit!i 
also  some  galena,  and  includes,  as  well,  varyiiif;  amounts  of  intereal- 
iited  shale.  In  some  places  the  entire  .!  or  4  fivt  are  com- 
posed of  vein-materiaU,  but  in  others,  beds  of  shale  occur  separating 
the  layers  of  (luart/,  and  constitute  about  one-half  of  the  material 
which  is,  in  a  general  way,  re!j;arded  as  the  vein  or  ore-body.  The 
ipnirtz  is  generally  ii'iiite  heavily  miiipralizeil. 

In  addition,  a  number  of  bedded  veinb'ts  ranijing  in  thiekiiess 
from  a  fraction  of  ;in  ineh  to  -2  or  •'!  inelies  ooMir  within  fi  fiet  of 
the   upper  cil(.'e   of  tbi-   veir. 
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.\«  iImx'  iirc-iniitiriiil*  cu'iiir  pnp  li.iill.v  iit  the  wuter'''  nlup, 
iiii'l  lio  iiliiKiAt  flat,  it  ih  not  kiinvMi  wlntlur  tluTi'  are  ciIht  |iarall.!l 
M'iiw  below  tlw  iiiiiiii  (l.p.wit  or  not.  111,.  1„.,1  roik  is  tlicrt-  ,il-o 
li.arl.v  everywIuTi-  .•.,v<r<-.l  with  I'lfistix-.  n.-  ami  Hic.nt  »ii|HTti<ial 
iiuitfrial«,  so  that  the  niiis  liavc  dot  Ih'*!!  truc'id  inort'  tliaii  10  feof 
along  tho  Hnrfa.v.  Kurthxr.  a  drift  ahont  ir>  f.»  I  in  li  mkiIi  lon- 
slilut«'H  the  l.nik  of  tliu  dcvilopnwnt  on  lh.«,-  vi-ins,  «o  that  s<ry 
little  i»  rt'ullv  known  conicrninK  them. 

Contaot-Metamorphic  Depoiiti. 

liKNt.ll.M,. 

t'onta.'t-ini'taiiiori.hio  (iopiwits  of  (••■i.noini-'  inlcnst  havi'  him 
foiinil  in  Atlin  distrirt  in  onl.v  ow  locality  whicli  is  situated  on 
llohfx'  cnnk  near  llie  iipinr  end  of  I'orri*  chanri' 1,  an  arm  of 
Atlin  lake  (Diafir.  ;i). 

Tiir  valley  of  lloboe  ereek  has  nn  average  widtli  of  ahont  one- 
half  niilo,  is  Mat,  an<l  eontnins  nnnieidiis.  s«,iiii|i.v  niea<loHs  whicOi 
are  tho  rwult,  to  a  great  pxt«'nt,  of  heaver  duina  at  different  points 
I'M  the  (itnvim.  Schists,  iiunrlziteg,  linii-ton<'s,  ete.,  of  the  lower 
I'alieozoie  (?)  ilt.  Stevens  trri'iip  apparently  underlie'  a  con-iihralije 
(lorlion  of  this  valley  and,  for  a  disiann'  of  upproximati  Iv  .' 
miles  from  Torres  I'liannei.  extend  up  its  west  rn  slope  as  well. 
Adjoining  these  ro<"k8  on  the  west  are  the  Coast  Uan^'e  uranilic 
intrn«ivt>9  which  eonstitute  the  high,  steep-sidnl  hills  p,  the  west 
an  J  south.  The  contaet-metaniorphic  ore  deposits  are  intluded  in 
the  .Mt.  Stevens  rocke  near  their  eontiu-t  with  the  trranitii-  intrusivt>> 

Along  this  contact,  the  l.averdiere  and  the  Callahan  groups  of 
ehiinis  have  bct-n  locati'd  (Ding.  I!)- 


tliree    limthrrs, 
consists   of  .six 


TIIK    I,.\VKUlt|KItl;    (iKol  !•.> 

(ivneral. — The  bwerdiere  group  i.s  owned  Ia 
Messrs.  Xoel,  Frank,  aial  Thomas  Laverdiere.  am 
ilaims,  and  two  frnetions.  T'roo  of  the  fractions  wer*?  loealeil  in 
1890  and  have  sin<'e  been  crown-grante«l.  In  addition  to  the  eoiilaet 
deposit  which  is  horo  des<Til«l.  two  mineral  veins  have  l><?en  dis<'<iv- 
ered  on  this  property  and  are  (hscriU'd  aliove  under  •  gold-silver  veins.' 

'  Kdbpitson.    W  .    1.     I(.|Miit  of   tlie   .Mu.i-t.r   m    Mini-  of  British   Col- 
I  ai  1)111.  I'Mi,  pp.  (i79,  O80. 
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Tl...  iiiaiii  workii.BH  „.,  tlio  UvLT-liero  Kr.-up  ur.-  «itu,it.M|  „..  lli,.  w.-t- 
«Tn  wlgo  of  the  vulloy  of  HoIhh.  lt^Ic.  1}  t..  -J  mil...  In,,.,  th..  m,.„tl, 
of  tlicj  gtrcuin. 

(teologxal  A«,m,.^««,,.--TI,..  Mt,  S„.v,.„.  n,.lt-  wl,i,l,  .,„l.r..,, 
aloiiK  thr  w.«,i.  r„  ..,1^..  „|-  tl,..  vui:,.v  ,..„,^i,t  pr..vMilinKl.v  „f  ti„..|.v 
U-xtur,..|.  Krf«i,isl,.  „-l,i.|„s..  uinpliil.uli,,.,.  urvi-u^hmr  x.-UUu  >ii,.l 
limoHtono.  Cutting  tl,..„.  „.,.!  lying  |„  thu  w.t  un.l  ,s,n,tl.w.>Hl  ..f 
tl,.>in  iiro  the  «'..iimI  Umigu  «r.iiiitic  iiitr,i«iv,-^  wlii.l,  im.  provailiiiKly 
litflit  gn'v  or  pii,k  ,.oi,r.s..l.v  fxtiiri'.!.  KrKiiodioriif,.  Tlic  or.,  pro- 
vnilintrly  otvuw  in  t\»,  „M,«-  r„rk»  nn.)  i,..nr  th.'ir  .■nnt„..t  witli  the 
intrutivee. 

Ih-scnviion  of  Ihpo.iU.  -The  oro-.Jopo,it  U  „t  ..■„ int  uppr..xi- 

mutely  150  fivl  in  tl,ii;kn.-»»,  uii.l  wlieruver  a  ^vtion  of  the  rocks 
holow  tlio  graiiiti..  intnisivos  has  htM-n  sen.  ut  l.-a^t  M  to  40  d-H  of 
ort-nialuriul  hu.^  I.e.,,  f„und;  this  consists  mainly  of  magnet ite. 
hematite,  chuI.'opyritL..  t.-trahwiritc  (prrt-.v  copiht).  malaehil...  ..ol.alt 
Wooni,  ami  varions  sili,.,ito8  ii,fludin«  -onsidiTah!..  .vflh.w  gariipt. 
appar.ntly  Kr.««iii„rito,  an.l  some  biotit...     Typical  namples  of  th«8« 

on.s  were  s„Tp| ,„   Mr.    U.   A.   A.  .lohn.ton.   .\li„..ralo|fi.st.  of  the 

(icoIoKical  Survt.y,  whostat..-  •  Tl„.„.  ,p„.i„„.„.  ,.„„si,i  „f  an  associa- 
tion  of   maKn...tit...   .-hah yrit..,   an.l   ..c^a.-iona!    ,i„all    am..„nt.    of 

(..trahcilrit.' with  aitt.'rc<lKanKi,e  material  made  up  of  mixed  carbonate* 
and  silicates  of  indefinite  compositi.m.  Th..  more  important  minerals 
in  thtwe  speeiiaens  are  sometimes  -iitficicntly  well  .sigrcKatcl  to 
admit  of  easy  re<.ognition,  but  in  general  they  are  so  i„timaU..|y  n,i.xed 
with  each  otht^r  ami  with  the  Kantrue  materials  that  they  can  bo 
separat.-d  only  with  very  gn.'at  .litficulty;  tht«<.  mixtures  are  >.,  inti- 
mate at  times  an,  to  at  tiy^l  sik'ht  present  a  liom..j{cn..oiis  aspect;  this 
intima.'y  of  mixture  not  only  atfiHits  th,.  appearani.es  of  the  different 

'■onstitiient  min,.ral-  l.iit  it  aK,,  has  the  .-ffc't  of  Kreatly  modifyi,,- 
th.'  tnriii-ii   ..,,l,,iirs   pr.„liu.t>,l   tiiroiiirh  ..xidati,.n:   this  applit^s  parti- 

'•iilarlv    ii,    th,.  cas..  uf  ,.l,aI..oi>yrite  whii'li   tarnishes   to   a  brownish 

colivnr  ami   pr.s,.nt<   alirost   the  appearance  of  some  pyrrhotite.' 
The  rock  that  has  boen    nlter,>d    nn.l    n"pln,.e.l    in    the    formation 

of  th,'   ore-materials   appears   to   iiave  been  mainly,   if  not  entirely, 

the  limestone  whi.'h  occurs  in  bands  of  varying  thickness  in  the  Mt. 

Stevens    seriivs.    but    in    places    the    linu-stone    has    suffered    merely 

re.'rystallization  anil  niarlileizatlon. 
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Till.  Ust  ,hn«inK  i,  ,«,rlm|M  ,.u  tl»<  Fnn.h  .•lui,„,  „.i  wlu.'h  :, 
cro„.,.iil  tunM..ll^Hl«.|l,m(fl>asl.,vn  .Irivon  ..f  whirl,  mor..  than  l;l.i 
f.ft  ii  in  th«  ..re-lRHJ,v;  thin  n-ii.v,  fr.m  l-«5  [wr  <'«nt  tu  tl  |i,.r  .-.rit 
••■.l.|HT.  Hiid  it  i«  thniiKht  tl.ut  u  .•nnHidiTal.l..  portion  of  it  will  avorutf.- 
U.tw,H>i,  J  (HT  ..eat  uiHJ  I  iHT  ..ent.  Ni.naToiis  fault.  I„.vi.,« 
ili.pla.vnu-iit^  of  Kin.nillv  onj.v  „  f,.w  inchoa  or  ;.  IVw  f.vt,  w.t.> 
.•ii.'ount..r.Hl  ill  thr  tunnol,  with  the  result  that  in  .oi„c  cuhus  l,i,K-li- 
of  on.  wore  f.iuiul  a(ij,)ii.ing  ,,thor»  of  ro<k.  The  .Jt.i>osit  t-xteii.!- 
U|.  to  within  a  f.-w  f.H-t  of  tl...  urai.o.liorite  ..ontact  whi.-h  in  ahoiit 
5.1   IcM    in  cl.'vatioii   almvu  tli«  valley. 

A  few  hiiii<ir..|  Uh  up  th..  vall.'y  from  tl..'  Frtii.h  tuiin.O.  the 
c.iiti.et  an.l  iu  ii«.s.K.iati..i  ore.  I.y  |«'i>i>tinK  in  th.-ir  soiithca«t.-rly 
«triUr.  e.xt.M..!  froii.  tl...  hill-i,|..s  out  into  the  vftll..y-tlat,  nn.l  are 
th.Te  l..-t  to  view,  hiit  prohahly  anain  oiiterop  on  the  hilN  lo  tl.  ■ 
8<iiithea.4t. 

i)u   the   Holy  Crow  ehiini   a    tiinii.-l    ha-    K.^r.    .Jriv.ii    .;.-,     f,.... 
hut  hurt  not  yet  hwn  run  .^.itti.Mently  far  to  r.-a.  h  the  main  portion  of 

the  .>r«-ho.Jy.     AlK)ve  the  tiimiel.   Ik.wov.t,  tl re  .l.^poHit   oiil.Top- 

aiul   is  there  W  feet   in   thi.kn.>s  an.l   is  e,.,„,„»„|  ,l,„„i„Hntly  of 
granular  magnetite,  hut  .-..ntains  minor  amounts  of  ehulo.pyrite  and 
mah.ehite  as  well  »*  .rythrite  (.-.jhalt  hloom)   whi.h   i-  clis!«.minat.>.l 
thiounh   the  OR.  in   plac-*  and   also   .^-.-urs   .v.atinif   u.alher.^1   sur- 
fiwiw.     Tl...  ore  hero,  as  on  the  a.ljoininp   Kren.h  .■lain,   fartlwr   ip 
th..  valh.y,  ...xtt^nds  up  the  hillside  to  within  a  few  fe.^t  of  th.'  eoutact 
lM.twe,.ii    the   schistost.   and  Kraiilth-   rocks,   whi.-h    is   uhout    ',:,   fe,t 
ahove    the    valley     hottom.      The    ore    in    the    Holy    Cr.Kss    tiiiin,! 
.niiiains  less  copper  than   that  in  the  Freneh  tunnel   and  does  not. 
pr..lpi;hly.  average  more  than   1   per  .■.•nt.     Ail   the  ore  on  the   L.vei-- 
dure  >;roup  is  r.>i».rtrd  to  eontaiii  small  amounts  of  silver  and  roM. 
(inusi.  ,1,1,1  .l./f  of  Deposits.— \n  stii.iyinjf  the  genesis  of  tli.se 
.li'posits  a   iiumher  of  strikintr  and  definite  points  have  been  not.-d. 
In  th  .  first  place.  tlii>  miii  rals  lonstitutinp  th.-  nR>-b(Kly  or  on-bodi..^ 
are  ehietly  mnp:ietite.  sivridarite.  hematite,  clialeop.NTite.  t.'trah.'.lrite, 
pyrite,    yellow    Karn.-t.    and    other    "..mplpx    siiieatos.     This    eoinl.i 
nation  of  hematite  and  maL'iietite  with  su!phid-s    is  very  eharaetiM-- 
istie  of  contact  iiietnmor|)hie  d.>p..sits  and   is  practically  unknown  in 
fissure     vein-i.     Furtli-er.    wh"n     thes<-    minerals    o(r.:r    with    yelb.w 
carii.'t    and    r.'iat.'d    sili.-jtes    ,iii    a-o.'iat'on    is    pr.»lue  d    which    is 
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iliHgiiii-iii'  ot  <.-iiiiliM  1  iiiotoiiioriiliimii.  Tlit'itu  Raiiiv  iii(livi(lu;il 
iniiiiTuU  may  ort-iir  in  rt'Kiuiiul-uii'tuiiii>r|iliit'  ortii,  but  it  i«  liiglily 
iiii|irubut>l«  tliut  11  ri'Kii>iiul-rm-tumor|>hi(-  i|f|H>ait  alioiilU  iiioiuiit*  ut 
one  time,  and  witliin  u  few  tVt-t,  all  tlu*^-  niinoriil*  wlii.Oi  urc  »■> 
(.'liursctcrixtif  oi   ooiitact-iii(aaiiii>r|iliii-  »icpii!.it!<,   uiiii   no  ollu-rn. 

FiirthiT,  iht'so  oru-iniiifrais  occur  only  iicur  tlic  iutru»ivo  frraiKi- 
dioritu  contact,  auil  iiuve  (ii^tinctly  Ixx'ti  prudiU'cd  liy  roplacitii;  tin- 
limcstorii's  intcrcalrtt.Ml  in  tiic  Mt.  Stevens  xcrics.  Pluto  XXXII 
shows  the  orc-mBterialx,  larjrt'ly  the  Karnet  and  iron-ore,  distinctly 
IM-mtrntinK  and  replacing  tlio  ori(fin;il  rm-k. 

There  ihi.s  appears  to  U-  little  or  no  d..ui)t,  but  what  these  ores 
owe  their  origin  to  the  neiiJthbourinj;  (rrano-dioritcs,  ar  '  that  tho 
iniiteriala  compo^intt  iheni  wero  derived  from  the  i;runo-dioriti> 
luuKnm,  a«  the  liraeKtoues  and  odjoiniiit;  schistose  roelw  do  not  con- 
tain the  nccci'sary  iron,  copper,  and  -u'phiir  (or  their  production. 

As  to  the  cause  of  contact-iuctamnrphiKm ',  petnigruphers  aifree 
that  this  is  due  to  the  heat  of  tlie  Jnolleli  mii)cma,  oomhined  with 
the  action  of  water  which  it  contains.  In  many  cases,  n  >  perceptible 
accessions  of  Libstance  from  the  inairmn  hnve  taken  place,  while  in 
pi-rhap*  as  many  others,  imporlunt  iiddiiions  have  Ixcn  rei'civ(!d.  The 
amount  of  material  that  is  diiivcd  from  the  intrusive  bo<ly  appears 
to  be  due  mainly  to  two  circuinstunces,  the  amount  of  water-fjns  in 
the  molten  igneous  body,  and  the  susceptibility  of  the  invaded  rock. 
In  many  intrusives,  tliere  may  be  presm*  only  a  very  small  amount 
of  water-gas,  and  thus  the  accession  of  matiTinl  to  the  invaded  fornia- 
ti(]n  may  be  slight  and  the  contact  iiheuomina  mostly  due  to  the 
heat  of  the  rock ;  if,  however,  the  water  vapour  i«  abundant,  the  amount 
of  material  given  otT  may  be  very  great.  Magmatic  waters  also  vary 
widely;  som-s  contain  large  amounts  of  boron,  fluorine,  cldorine,  et<'., 
wiiile  others  hold  none  of  these,  and  possess  chiefly  sulphur,  copixT, 
iron,  and  related  mincralt'.  Thus  a  wonderful  variety  of  contact- 
iiiitaniorphie  deposits  are  lound. 

The  contact  on  materials  on  the  I.averdiere  and  Callahan  pro- 
perties are,  therefore,  in  all  imiliability  due  to  magmatic  vapours  rich 
in  iron,  copper,  and  sulphur,  which  were  derived  from  the  granitic 


'  Lindifren.  Waldi'insr,  "  The  i  linractcr  and  ({pnesis  of  certain  con- 
tiut  ilcposits,  T.A.I.M.K.,   Vol.  .SI. 

Barrt'll.  .loscph.  "  Pliyical  (■fleets  of  contact-met nniorphism,"  Amer. 
.lour,  of  S(i..  Vol.  l.'t. 


A.    TjktMi  With  lurjlltil  I 


B.  Taken  Aith  r roi.seii  nu  ois, 
Mu  rophoto,|raphs  of  thm  sei  tiuns  of  hfh  frum  thn  Frenrh  r  laim  of  fhe 
Lavenjpore  .jroup.  on  Holiue  i  reek.  Atlm  mtn.nd  ilistni  t    BC        Thn  iljfk  nf« 
dfo    (Jiinlirn  liy    seen    intefpenelfattini    jno    repljcmij    the     ornimat 


calclte. 
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iiitruaivK  body.  If  Uii*  U  triio  the  <Ji>|>i»itii  wcrt'  furtn"!  ihiriiiK  itn* 
oiNtling  periixl  of  thi-  KrHiiilii-  batholilh,  wliiuli  ut  vxplHiiinl  ijn<lrr 
'  g^nt-ral  gotAogy'  i*  tlinnylu  lo  have  ttrcurnMl  in  .Fiira»iiii'  uml  pro- 
bably lat«  Jmraknic  tliiu'. 

TIIK  CAI.I.AIIAN  imolil'. 

Th«  CHllHlian  *rr<><ip  i  l>iag.  ^),  owne<l  I'.v  Mi».  ('ullahiin,  con 
niiUi  ii(  aix  claims  uhiih  gcljoin  tho  I^ivcrdiero  iiroxi'  "■>  ''■''  i><>rtb  uml 
cxtiuid  in  a  norlhatly  din-ftion  to  tho  u^ht  t-inl  of  Torn'H  oliunii'  I. 
known  oa  W«wt  bay.  Th«  contact  Iwtwepn  tho  Mt.  Stevcnn  r«H:kit  luul 
tli«  Coal*  Kaniro  intruoivcii  pai4««'«  throiitrh  thiiiA  c!alm«,  but  in  in  nio«t 
piece*  coiicculc<|  by  •u|H<rKciii!  nmlcriuU  anil  by  fort-t  Kr'Wth; 
«herpTt>r  thu  contact  U  expoxcil,  bowcvor,  i>r«  iiiotpriiiU  occur  in  the 
vii'iiiity  much  nweniblinR  tlio'M'  im  thf<  I^ver<li«>rn  pripurty.  The**' 
lb■po^•it■  have  not  btsen  at  all  i1cvu!o|m<<I,  tho  uHM>Hsincnt  work  hiivlri^r 
lni'n  jwrfornuHi  on  vnrioiw  <|uart/.  vci:ui  which  ttv  Ki-ncruliy  lon-i-»hap- 
cil.  Thcap  occur  mainly  in  i(n>eni*h  tchiatoio  rocka  end  are  prevail- 
ingly only  a  few  inohcw.  but  in  pla^'c*  are  a«  much  as  (i  fent  in  thick- 
np-»;  vhey  nhow  generally  only  a  ?ma!l  amount  of  pyrit*.  but  ur< 
I  liiiniot]  to  contain  also  native  gold. 

COAL 

OENKKAI.. 

No  coal  in  place  hacl  l)e«'n  discovered  in  .\tlin  mininc  districl 
to  October  1,  1910.  but  a  considerable  amount  of  float  and  w.mh 
••<'al  b.id  liwn  found  near  tim  summit  of  Sloko  mountiiin*,  at  ii  iminl 
to  tW  northcmt  of  and  overlookinjf  the  lower  end  of  Sbiko  lake,  and 
a  numl«r  of  claims,  gonorally  known  hm  the  Sloko  l.ako  claims, 
were  located  to  cover  the  supposed  coul  seams  prewiiiind 
to  occur  in  that  locality.  The  nature  .if  tlic  dctrital  coal  allows  tliat 
it  has  como  only  a  short  distance,  and  Tantalus  conjcloincruto  (which 
wli  rever  found  in  touthcrn  Yukon  is  associafwl  with  coal  seaiiml,  is 
cxposcHl  inimcdiaiely  alovo  tho  coal  float;  it.  therel'ore,  appears  us 
if  a  small  amount  of  work  shi<  :ld  uncov(>T  t!ie  soanis  from  which  the 
float  i.s  derived.  As  the  float  and  Tantalus  conglomerate  have  been 
found  near  the  summit  of  the  mountain,  the  seam.'?  when  found, 
unless  they  can  bo  traced  down  to  lower,  more  accessible  points  will 
not  be  profitably  workal>le. 
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Tantaliu    vingloriMT .If  liiu  btvii   fmiii.l  wlirw   in   Altiri  di*. 

iriil,  mid  in  nil  |ihJ>itiiilii.v  i-..«|  will  .vet  Imj  f.>utiil   in  oilier  pIbim 
iKti.l.-.  in  elwt  vi.iiiiiy  c.f  the  yramut  SUMn  Ukc  t'hittm. 

A  w«Nm  <.f  fN.itl.   I  f.fd  thi.k.  i«  p.  i>i.rf.-.l  t<>  inviir  <,n  Tnku  ri».T 
to  tht)  aoiitb  of  Atliii  niiiiitiK  ili*trii-t 


■LoKii    t.KKt.    CLMMi). 

Ill  \wm  Mr.  Al.x.  M.I)oni(l,|  whi  Informd  l.y  lii<li<iii»  ..f  tlu- 
(HMiirniKi.  of  ll<int  ii.ttl  lu'Hr  tim  >i>iithi'UJtlt<rn  »iitiiinit  of  Sloko 
moiiiitnitiK,  ami  ut  ii  iH.liit  to  ih«  norllit mil  of  ami  overlooking  the 
lower  (I'mt)  cml  of  Sli.k.i  lakf.  Sin.v  iIh-ii  tni  rlaini*  liav.-  I><>.mi 
I'liaUU  ill  tho  vitinitv  \>y  Wxx.  Mtl»".tiiii.|.  Noriimri  McU-<Hi,  J«in«» 
.lohiii.on.  M.  A.  Dii-kMoii.  .1.  Ptinliutii.  M.  Wynii  Johiiaon.  Uavicl 
Uihb.  E.  Lambert.  N.  ('.  Wli.N'JiiiK,  ami  SutrnuJ  .lolimton.  S.-vfii 
of  thi'iii!  clHini*  nru  now  owm^l  or  contMlJi-U  l>y  the  Anml«amate<l 
nevfiopiru'lit   t'o.   of   VBn<'ouver,   H.C. 

Tho  rot'ki  oulcroppinK  ulonir  thn  i«lior»-«  mul  on  ih  .  hilU  ov.-r- 
lo.ikinK  tin-  lower  end  of  Sloko  lako  fr^nn  tho  north  ar»<  mainly 
voli'anic  tlovv«  ami  tiitTH  ami  art-  pn-vailiiiKly  groyish  to  yellow  in 
Colour  cxiopt  whi^ro  Htaimil  liy  iron  oxiik-.  In  compi«ition  th.'y 
appear  to  la-  largi'ly  midway  liftwceii  rhyolifcst  and  ande-tltc*. 
and  considcral'l.-  portion*  of  thrm  iiiiKht  tliiix  be  dfximialed 
a-  iiitit<<s  or  latito  Iiiffii.  Oec-a-ionaj  liasnltie  dyk«ii  pior<f  tlu»«' 
maleriiils  but  do  not  conipriBo  any  considerable  [xirtion  of  il,e 
«enoral  formation.  Tho  lava  Hows  or  be.!*  lie  nearly  tlut  and  outirop 
horizontally  along  iho  walls  of  Sloko  Ijjko  valley,  ifiving  ri«>  to 
benibe*  or  terraeeu  forminjf  broBil  *tep-  up  the  mountain  glojie*. 
Thev  roekii  Weather  niid  dei'n'pitiitu  rapidly,  KJviiiij  rijie  |o  mi 
alouidam-e  of  talii-^  wlii.li  in  turn  clin-.)mpo»es  reaiiily  to  form  u 
Hue  anh  like  material.  The  mountuin«  uro  con'^ei|iiently.  in  nio-t 
plaees,  ruKKi'd  and  preeipitou^,  and  tho  scenery  U  wild  and  iinpo«in;f. 

Thetie  voleunii'  roekn  extend  to  the  t'axt  down  tin-  valley  of  Sloko 
river,  the  outlet  of  Sloko  lake,  for  iipproximately  ■>  mili-'.  where 
-edinieiitary  roekH  beloiiKinif  to  the  .lura-Cretaeeoui  l^ibertfe  ^.rir* 
outirop  anil  tlM'iK-o  eonliniie  down  the  valley  for  !«>veral  miles  ut 
leu.st.  The  I-aberife  bedx  oieiir  also  on  the  mointaiti  wlope.^  on  thi* 
north  aide  of  Tdoko  river,  where  they  extend  to  an  eleviftion  nf 
2,."i.".0    fett    above    Slnko    lake    nl    th.-ir    i t    iiorthwesti'rly    exposure 
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im 


ii»...ut  ij  niilM  ill  .,  ,...rtli.«.(..rl>  ■|i^«  (,.  a  fr,..,.  iIm  nM,tt,.....t..rii 
roriKT  .,r  tlu.  Ittk.'  ih.r..  ...il.v  u  imrMw  cunu..  ,.(  i|,..«.  rnU.  hit* 
b«'ii  »tri|.tii-.l.  b>  »^•iun  aiKl  •  .»iitli»riiig  iinin-aMt,  „(  iU„  ufi^mal 
•  oViT  of  vol.'Mi.i.  ..  u„.i  i,  .till  .urr....ii.|«|,  .n.t  „v..,U,„  .,„  ,|,„„. 
•i<J«,  by  d«f  lying  Ud,  «|,j..|,  hi.|,.  ,|,..  ,..u„i,„„^  |H.rti..,„  „t  U,, 
I4iUti{.«  rcH'k.  i<>  i)m-  iiortli,  w»»t,  ati*l  won!. 

Till?  w.iiiiK'iiiury  l»i|.  wlivm  vx|KM«Hi  iitrik<<  hIm.ui  X.  7o^  W 
•111.  ...  t>M-  ».«.«liw«t  lit  fr.,m  ;.'i»'  t.>  .-.O',  «i..i  ...,u-.i.t  muinly  ofjuru 
fiii.'ly  t.-xriin,|  »h.il..^  .aiHl«t..m«.  an.)  im.y»rt<'k<".  »ii,|  nU.i  in.lii.l- 
u«ar  llm  .tiii,i„it  ,.(  i|k.  ri.l«...  -.,„«.  dark  c..ngl..iiM,r«t..,  that  l*.lui,« 
to  til..  TmiUlii.!  ii.inr:om«.rMii«.  hii.J  i<un*i«i  .ntinlv  ..f  .jimrt/,  .  Ii.ri, 
aii.l  -IhI..  |wI4iI.»..  trpn.Tiilly  Hnnly  a-infiiu-l  t..ic'«h.'r.  All  th.- 
im|...rt..rit  ...bI  ..hiii.  tl.-t  Imv..  bw-n  foun.l  in  riortborn  llriti.li 
C..!iiml.ii»  ami  .ouUhtii  Yukon  ,H..i,r  in  «..o.itttion  with  tlK.«. 
'riiiituliia   .'(inirliiMK'rato  IwU. 

Til..  ii|>|.'rni.»t  |.,,rti..n  «t  tU\*  •Mim-mnry  urva  jii  •  d.mril,..,! 
i",  in  tn..«t  pIh.'m.  .ovi.n.,!  by  wvewl  fo..|  ,.f  wo«th.-r»l  and  dm-oni- 
|K«..,l  mat..ri..l.  wbi.-h  i*  d.-rivo-l  from  the  nurroiindinn  an.I  iiiuhr- 
lyiniT  v..l.Hni.'.  and  sfdimcnU,  j-nxloMiinantly  fMm  tho  voi.uni.-, 
»tid  i..  ill  th-  furni  of  »an,l,  mud,  and  .lay;  t»u«  in  plu.-^  contain, 
a  nrtain  uiiioiiut  of  wH.lic.nl  whi.h  .K><a»ionnlly  o.-.-,ini  in  lav..r, 
nior..  or  U-m,  mix.Ml  with  othor  |ir.Hlu..U  nf  .Tcvioi.  an.l  w..ath..riiiK. 

■  nd  near  th..  .umniit  of  tho  ridKo.  pi '^  of  linniti.-  ..ml  nn.l  rarUm- 

m-l  w.hhI.  a.^  inuoh  as  tJ  iiK-h.'s  thi.'k,  liav..  Ix^.n  foiiiul.  S..ni,.  of  lb., 
layert  of  .letrital  .'..al  wore  at  flrnt  thought  t.,  bu  ..oul  ..amn  in  pln.-e. 
hut  tlicy  wt.ru  f.»imd  .>n  <!l.«k>  examination  to  U-  float. 

When  thi«  lo.ality  «a.  vi.it.'.l  in  tho  latter  part  of  Sept.nilK.r, 
1!»10,  thi.  Hoams  from  wh>h  the  float  oal  is  derive,!  ha.l  n..t  l...on 
di-rov,.rcI.  l.nt  It  mi»  oonsi.I.Tpd  th«f  s  small  amount  of  work 
»h«i!.l  ..xpo...  th.m.  The  pi,.,.,.s  of  ...,„!  fo„n.l  „^,  WguhU-  in 
el.,irii.t,.r  and  woul.l  make  a  m^ui  fu.-l.  The  utilization  .,f  thi-  eon!. 
wh.'ii  found  ill  pin.....  will  Ih.  .litfi.ult  owimr  to  t!.-  fa.-t  thiit  it  i- 
mtuate.1  on  «  inoiint„in-top  hiKJi  aUove  timlK-r-lin..  an.l  in  an 
n!m..-t  in.i.To.s.il.'..  pnrti.m  ..f  the  .li.fri.t,  .\n  att«mpt  should  he 
iim.le  to  trnre  (h,.  .,.„,„<.  wh..ii  .liv.ov.-r.  .1,  t,.  tli.-  nmr.-  i..c.».-il.|,. 
ciintry  lyine  to  th..  ,.nst  or  "..utlwa^t.  in  the  valleys  nf  Sloko  river 

»^/ ''.'"'    '.''i*'']    "f  ,S'"ko    lake    on  S.'nt..nil...r  25    wa,    ai.i.r..xiina»,.Ir  "in 
fPet  nbov,.  that  of  the  upper  rnd  "f  Atlin   l.ike.  appr..xiinat..|y   ..to 
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or  iu  tnloiliirtpa,  tttwri'  it  utigtit  pay  (u  miiui  iIm  eoal  i(  (uumi  in 
rli'iin  HHiiiM  of  ■ulHctMit  thtfiiB«M. 

tnut*  Lu«i,. 
('.«!  U  •«>  b«'  tup*.  t.«|  whtrttvir  tlu-  Tanttlui  <t>ii«|i>ttipfiii«« 
iiivur.  fli|M>ciall]r  wI»«tp  any  i'<>i»»i>ler»bU<  Uinkin»««  ut  iJu'  Im-U 
fpr  III*.  Thu  •■>iHh  -iiW  <>f  Uhi  lowif  •»<]  «i(  !H|..k.i  lako  hikI  Um 
hi  .«  *li>ni{  Mok.i  rixr  ara  vrr)  pruiiil«i«m  Im'slUim  ami  »h<>uM 
li«  t'arofully   |>fuip«!«'t«>il. 

Taulalu*     outigliimi-ratcNi     wi*!     fiiuiiil    on     an     ii»«-im«|)i'nio«a 
•iimroit  i.«  ihi   •ouih  »i"lo  of  (irMliam  inl<t  aUait  r,  miU-*  ».iui»i»i-i 
if  Tiiku  Un<linir.  I'ut  only  almui  30  Imt  »1  tlw  \hiU  n-niaiii",  iw  il>" 
(ivpflyinit   inirlloM   have   been   r«mo»i«l   by  Pfiwion;   howiiror,    >l    i» 
l-robabls  that  inow  of  the  iHinglunK-rntna  >«'i'»"  fartlu-f  t.)  ihn  •••uili 
nikI  iiouili»«'»i    wluN'  thi'  ».T..ni|«n.\in«  om\  wnni*  »hinil.l   alio  bi» 
founil.    Tlii»   pMbability   W  vfry   much  »tr«ti«ih.ti.'.J  by    ilm  n-p-n 
llml   >mnll   |.iw.<i»  •  '  I'oal   han'   b.*ii   fouii.l  iluriiiu   ihi^  j.ii»t  Maaon 
.  ..iu>  of  the  crwkH  ninniiiK  inU>  thi»  north  »iilo  of  Uraliam  inlet, 
Fiirihcf,  a  piwp  of  noliil.  firm  coal,  ii|)|««rpntl,v   biiuminoua  in 
<bar«<t«'r  and   wpiKhiinf  iiowibly   JO  or  IM)  p mml-t,  »»•  b^.l^tht  t.. 
Atlin   i>y  pro«|>wtor».  ntnl   plB«'«'«l  on  <  ihibltion   in   the  (lold  C'oiii 
niiMioin-r'n  nftiw.     Tlii«  wimplp   in   r<'pi)rt«xl   to  have  Ixim   olttaini-.l 
frnni  II  4  i»"t  wHiii  on  tiio  Taku  rivur.  l.'  milfx  nlMive  iHiim.  iiavi 
^iifion.  n  .1   iiixMit  .'lo  mih"*  fr»>tn  .Tiineau, 
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CANADA 
DEPARTMENT    OF    MINES 

lliis     I, Ml  Id   I'lHiHit      MiMsim,    A      r     l.im .    |)n'i  i»    MiNiitritk. 

OBOLOOICAI.  aURVET 

U.   \\.   lliKiTK,   lliKtrroa 


CLASSIFIED   LIST  OF   RECENT   REPORTS  OF   GEOLOGICAL 

SURVEY. 

SiiKT  l!»t(),  ri'iMirts  i-sm'<l  li.v  the  (iiM)l(Hrio;il  Survey  liuvt?  Iwen 
i';ill(il  iiu'iMciirs  ami  have  Ix-cii  iiiiiiiIhti'iI  Moinoir  1,  Mi'iiiuir  J.  ih' 
OwiiiK  ti.  .Iclav^*  iiicidriital  tu  lliu  piililisliiiijf  of  n'pi,rt»  and  tliiir 
a<'<ipmi)aii.\iiit;  iiiapi,  not  all  of  the  n-portR  havi'  I.immi  I'allcl  mcnioir^, 
and  tlu'  nu'tnoir-  liuvf  not  been  issuid  in  tin'  onlcr  nt  tlicir  a-siuin'.cl 
niiinberH,  and,  thercforo.  the  following  list  has  b<'cn  v'"<'P»''*'''  ♦"  I)"""" 
vent  any  nli^.<•on<•l■ption^  ari>inK  i>u  this  aci^uint. 


Memoirs  and  Rfporta  Publuhrd  DiinnK  1910 

Hi:l>()I[T8 

Ki'Ott  rtti  a  KfulMitii-ttt  r. . -irih  ii»-.iiii  I*  tif  thi*  r<-uinn  tnn*ir«(-(|  Jiv  Ihi- 
N  iM'iiiil  Ti  iiiF-Miiitiri.-iil.il  railway  U-tiinri  f»iki>  Vipuoh  aiiil  <'l.n  lak.  , 
■  >ri'.      II.T   V\     H.  t'..lliFi>       N..    IIWI 

K'lMjrt    "11   Hii-  iii.i.liiiii' .il    11..-1! ,111.1   .  li'iM.  I.  1  i-ti,  .  lit    til.    ..il  .1  .i|.. 

.)•  I  i.-ii,  .,1   I'lnii.l.i        H»    It.   \\      1  II         \..    UIIT, 

\  iiTii  II  iin-ntii'i'  II  rii-«  111.  M.i  k.ii  1.  iiiiiuiit.iiti-  iiii  flu.  I'rllv  l(..«- 
hmI  i;i,i\.      uvfi-.   Viik.iii     II. I   \..!i|.    \\,-i  Til  III.. I!.-.     Itv  .l.i-..|.li   K.'!.. 

\-   Kw: 

\ii:Mniif-    >;i:ii;  iiiiMAi.  <i  ifii  s 

M   1    I.     V",    /.   (.'.  .i/..i;i.(i/  ,V,  i-i, ,.     flrii'iiM    iif   till.    Ni|)iuMii    Hii«iii     On 

t  iiir..     Ill     Mficl    \V    (I,   Wil-i.ii 
M.  11  .  ir  L'      .V...   S.    (l.„l„,,iri,l   .V.r„.        »i..,,|,,;.\    ,111.1    in,-   .l.|.ii-iu   .,i     II..! 

Ipv  Miiiiiii:  lli-tr  it    llrili-li  ('.iiiimhii      Hv  CI.  ir'  -  r.,iii..  p 
^I    11     11   :i       \.'.   J.    '.■...;... (I.  .1/  .Vrrir.,     I'.i|j..,i,i.,  i<|   ft,!,...     fnitn   tin.     MliiTt 

."^h.iliM  iif   Ni«    llniii.u  il  k,      Mr   l.nw  nnci    'I     l.iiiiili|.. 

^'.  1"    I  .'i     V".  (.  ';. ..^../l. .1/  \.M...      rii-iiiiiiiMiy  1 1.1. II   nil  till    i^.vi.i 

ill..!     \.  I.i.  Ii-kiiil.l     It   11-    r,,,.|     ili-liiM,     V.  k.iii      'r.iiilnn 

\'r  I).   I>.  t  ,lIrn.- 
''    iuiiii   8      V...    .'1.     (!,■■, I, „ii,,il    ,V,ri.v.      n.nl,..\     i.f    thi>    nHliliiiit.iii      an  I 

I'liii.rnfl   ,.i-.  I1-,   l'r.'\  iiiro  iif  Ontai  ill,      Hv   IimhI,    li    Adiini- 

aml    Mfn-il    V..    Iliii!ii» 
Merii.ir  7.     V,.    fi     t!,..l,.:ii.,il    \,  ri.  ■        (Ji.iil,,,.\     <if     Si      llrni...    Moiintiiiii, 

I'l.iin,  n  nf  '.liii.l.r.  .       Hy  .luhn    \     I)r i 

MKMOIItS    'inl'oiiltM'MIcM,   Si:i(li:s 

M.  mnir  11.     Vn.  ;.   7'. /"i./inf./ii.  <i(  \i  nV.       'I'r  .inifiilatiini   and   ^iiirit   li-v.  I- 
liiiK  of  V.iiici.iiv.  r   I-I.iikI,  HC,   190!1.       Mv    If.    II     Cli.itiiiiHn 

Memoirs  and  Reports  Published  During  1911. 

I'lI'dliTS 

fti'iinrf  on  a  iiaii.r-..  tliionuli  ih..  ...ntl  .  i  n  piirt  of  flii.  Noi-tli  Wc-t  Ti-r- 
ri  iriPN,  from  Lai.  Si-iil  to  Cnt  Inkn.  in  I!tC2  Bv  .Mfrp-I  W.  O.  Wilson.  N'n. 
OKI. 

It.iiort  on  .1  ii.iit  of  till.  N.irtli  W.-f  T.'ii  it..i  i..-  .Iiam,..!  In  Hi,.  Wini-k 
ill  .1   Ilpiier  Attawapinkat  rivpr-.      Bv   W.   M.  Innci.       \n.    lOSO 

It.  port  on  <lii.  t!i'i.loi;v  lit  nil  111. ..I  lulii.inlni;  tln'cii-i  «i«li.  of  L.ik.  'rmii-- 
k  11      'g.     Bv  Morl.y  K.  WiNon       N...  lOfil. 


MiiMOiits   (11  oMHiirAi,  si:itii:s 

Menio'r  4.  -Vo.  7.  (linhiiiirnl  Scri,-^  Oi'iilogiinl  r«'onnais«anrp  alonR  thr 
lino  of  llip  N.itioii.il  Tran-rnnti  irnt.il  riiil«nv  in  mi..I.im 
Qii.-I*<..      Bv  \V.  .1.  \Vi!-„i.. 

Mthoh  S  Vo  ».  n.n\,~ni,n\  .V.ri'r.  Til.'  lalliinnt.m  I'oal  fiol.l.  AHirTt.i. 
Bv    D.    B     n.wliPi: 

M^in     I-     t.     V...  .''.    ll,ol;iiir,<!  .Sirii'v.       Highorn    Coal   lia  =  in,    Alhprt.i.       Bv 

n.  s.  M,iii...'ii. 

^'en  oil-  (t  -V"  /".  (.'r../'a,'<  (i/  Sirii't.  An  in-it  ninipntal  -oirvpy  of  thi> 
'liiir.'UiK*  of  thp  fstinct  I.ik's  Alsoiioniii  and  Nipi-siri'.'  in 
-.  nthwesfi'in  Ontario.       liv  .1.   W.  OoMtliwnit. 


Mi-.i.|r  II.  V"  //  <;,.il.,(ii,„l  S.ii,.  Iin.<t.  fniMi  Hi.-  'IVrtinrv  l.ik.' 
dijio  it<  i.f  Ihf  «iiuthHrn  intiTl-.r  of  Hriti«h  ('ulntiilii*.  '"1 
|.-<t.«l    *>y     Ml      l.iiwu'IHn    M      J.^iiili'-,    111     1901.         lU     Ant. in 

l|..!:.|'ir-l-i. 

\1  ii.iiir  I  I  .Vii  IS.  '■•iif...)i- .1/  .SrrifH  On  u  'Ir.'iiton  K' liit"xlfrii  r  1MI14 
■t   KirHn»l<l.  Oi.tir  o        Br    IriiMli    StirlinjiT 

Muno  I  111  v..  ;,1.  i;,nl,.,ii,,il  Srriri.  Th"  cl  i»  »n4  -IiiiIk  .lfivi.«it«  nf 
N.iv.i  Sc'.ti.i  ni.il  ii.rlinri.  .if  N%»  UrnniwKk  IW  llejii 
rill.   Id.-  ii..i-t..<)  l.v  .li.-<'i'l.   K.-.l.  , 

MKMOIItS    lil()t,<KircAr,  HK.KtlH 

M,,,n,,i  It  V'  I  Ui-h,;,'«l  .V.ri.-.  Sow  mi'tIm  ..f  -li.ll'  .  .,11.-.  I.^I  t.v 
Mr.  J.hii  M.if'iiin  •!  nafk!»\  S.iiind  Vam.iiu.r  I-liiiit. 
fliUi-li  r.,l,imM».      Bj  \Villi.,ni   11.  Dull  .itiH   I'.ml  H.ii  t- •• 
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Memoirs  Published  During  1912. 
Ml  Mollis    01  or.iwiKM,  SKrUKS 

Roiitli.Th    VnnciHiMi    I-laml.       I>. 

Til.    it.nlau'*    mil    or.    <)piio-it« 


Uijiivh  r.ii.iiiiiiiii      iiv  II    1: 


Chiirli-    H.   n.iili 
.V„.    >'..    I!,.. I, nil.  „l    .VVri.-. 

I'hii.ni\.    I)..iin<liii  V    Di-tn 

I.fl.'o*. 
Y.i     in     fill..'.../!.  11/    Sii-ii..        Pi.liininarv    ri-pnrf    iin    tli.-    <I.it 

iiii<t   »1inl.-  .|Hp..-iti   nf   til''   w.-f.rn    i.r..\  im  i'«        My    IJi'iiiii   li 

IJiB-      11<1   .Iii-«'|ih    Kl'l'ln 

.\',.,      /;       (.'..../...(i.  .if     .V.ri.i.         Hi'IHTt      nf      til.-     riimini-.«inn 

,il.p..i:,t.i)    In     tiv. -iiKitn   Tiii-tl..    Mi..int.iin.    I'  .iik      MUrt.! 

1911. 
.V...   tS,   l!,til';ii,;,l  Sirif::.    Th.'  SfnlnifT  of  Sfwiirrxk   l«kp.   On- 

li'ri.'        I^iV   .An  Ik'W  *'.   l-.m^.m        Voti'-*  on   f.i-'iU  fi..in  Itin. 

-tnop   ..f   Sl,.i.r...k    ;..ki'.   Oil:!!-.,.       lU    Cluirlc^    1>.    \V.iI...tt, 


Memoirs  Published  to  Date  During:  1913. 
MEMOIHS    ni  OI.nniCAt,  siiMi;s 

M.  Ml   ir   IS      .V".    I'l,    <!tiiliiiit,,U    .V.rifv.       Il.ilhiir-t    di-itrict,     S«*      Flruii-- 

»iik.       Hv    fl     A.   YiHiiiK 
M.  RIO  r   13.     v.),    ^(1      Hinh.^iirnl   Sfri.-t       Whiatoii    district.   Yukon   IVrn- 

tniv.       Hv    II     1).    C.iirnps 
M.m.if   J.i.     V"     il-    ';.   ./."/n.i/    .V.  ri.(.       1  jay   itnd    Slial*   De|io<lt*   of     th.> 

\\.~l.iii   I'l.ivinii-   .r.irt   Hi        H\   Ili'inri.li   Ilic-i  .m.l  .Innepli 

K.rl: 
Men  oil    ;t.'.     v..     :•.'     ^.•|..^"(i.  nf    S,ri,:t        I'.rlioii-    of    Atlin   district,    B.f 

Hv   P     |i.   Ciiirnr" 
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